Perecis of Lydd Experiments August and September 1884 

By 

F G Bayiay 



CONTENTS. 


Precis of Lydd Experiineiits, August and September, 1884. In continuation 
of tbe account published in No. 14, VoL XIV. By Colonel E. Gr. 
Baylay, E.A 1 

Cavalry. A Eeview. By Captain J. M. Grierson, E.A ... 27 

Old and Eare Books in the E. A. Library. B>e-printed from Notes issued 
with No. 9, Vol. XII., and Nos. 6 and 7, Vol. XIII. Communicated 
by the Secretary ... 37 

Discussion on the E. A. I. Prize Essays, published in Nos. 12 and 13, Vol. 

XIV. Major General H. A. Smyth (Commanding Woolwich District) 
in the chair ,, 47 

Copy of Eeport of Visit to Mandalay and the Irrawaddy Ports, Upper 
Burma. By Colonel W. Carey, C.B., Colonel on the Staff, Command- 
ing E. A., British Burma 69 

Firing at Balloons of Observation. By Captain W. PI. H. Waters, E.A. ... 83 

Eeduction of Bashforth’s Experiments by Interpolation. By Professor A. G. 

Greenhill, M.A., and Lieut. E. L. Nathan, E.A. 85 

An Account of some old wroiight-iron built-up Guns taken over in Port 
Jiiansi, in March, 1886. By Major P. H. Hammond, E.A 103 

Memorandum on a Portable Heliograph. Designed by Captain E. li, 
Mahon, E.A 107 

Account of the Burmese War of 1885 - 86 . By Colonel W. Carey, C.B., 

E.A., Commanding E.A., British Burma 109 

Grant’s x^pparatus for the xVutomatic Sighting of Heavy Guns on High 

Sites. Communicated by Colonel J. B. Eichardsoii, E.A. 147 

Proposed Hydraulic Method of Mounting Ordnance. By Lieutenant E. E. 

Maunsell, E.A 151 

The Protection of Heavy Guns for Coast Defence. By Captain G. S. 

Clarke, E.E ■ ' 155 

The Nile Expedition of 1885. (A Lecture delivered at the E.A. Institution, 

Woolwich.) By Colonel P. Duncan, C.B., M.P., E.A. 191 

The Attack Formation of Infantry. Bv Lieut. -Colonel G. B. Macdonell, 

E.A. ‘ SD5 

Field Shrapnel Fire. By Mr. A. G. Hadcock, E.A., Inspector of Ordnance 

Machinery a. ...215 

A Narrative of Six Weeks’ Siege Operations. By Lieut. G.' E. Lamb, E.A. 239 

The Garrison Gunner. By Captain E. Nash, E.A — ........ . 247 



Yl. . CONTE™.' 

PAGE. 

Eeplacing disabled Horses in a Team. Bj Major G. E. Gaiiibier, ll.ILA. jBSS 
Experiments at Bucliarest. By Major I). B. T. O’Callagliaiij il.A.j aiic! 


Captain G. S. Clarke, E.E 25 a 

Picric Powder for Guns and Magazine Eifles. By Captain W. H. H. 

.■ Waters, E.A iiS 


Inscriptions on an Indian Gnn on tlie Barraclc Field, Woolwicli. Bv A, 'N. 
Wollaston, Esq., C.LE ...1. ...... 295 

Notes on Ordnance in tlie Eotunda Miisenm, By Lieut. S. G. Horton, li.A. 2fl9 

Short History and Description of Armour and its Attack by An illery. By 
Captain C. Orde Browne, Me E.A. Continued from Xo. 15, VoL 
XIV., p. 658 . — Conolmion SOB 

Artillery fired from Eailway Wagons. Commiiiiicated by tlie D.-A.-General, 

E.A. ■ ..J... Sol 

Stable Alaiiageinent in India. By Major G-. W. AI. Tiiriibiiil, E.ILA. ...... 1159 

Commander Meryords Slioeburyness Lectures. A Critique. Bv Caiilaiji 
. G. S. Clarke, E.E ' 36*1 

Eemarks on Pligli-Aiigie and Direct Eire from Coast Batteries. By (’olonel 

G. A. Crawford, late E.A 37 1 

A Machine Giin Battery in Burma. By Captain W. X. Lloyd, B.A., 

Commanding Gardner G iin Battery ] . , ^ 3 7 7 

The Erench Troops in Algeria. By Captain E. Lainbart, E.A. 3S3 


Abstract of the Proceedings of the Fiftietli, Annual General Aleetiiig of tiie 

Eoyal Artillery I ns tit ution ,1 BA] 

Mountain Artillery, its Organization, Equipment, and Taciiies. Gold AI.edui 

Prize Essay, 1887. By Captain AV. L. AYliite, E.A. 4(13 

A Method of Mounting and Dismounting the Lighter Pieces 0 ! Field 
Artillery Ordnance. By Lieut. D. G. Prinsep, E.A .....I, 42B 

A New Slip Trace Hook. By Major Q. E. Gambier, E.ILA. 423 

Improvement in the Eoyal (Garrison) Artilierv. EY ALiiorF C 
E.A ■ 

Tlie Expedition to the Euby Mines of Upper Burma. Short 
By Captain W. N. Lloyd, E.A 

Cyoli,sts at Volunteer MancemTes. By Lieut.-Coloiic! E. hoii-.'-.i'.-uj; |: \ 

(A Lecture delivered at the Eoyal" Aniilery liMiiuti-m. WuAu'’,’-!, ',4 
Monday Sud May, 1887; with Discussion) ■! 13 

The Officering of the ArtiUeiy Militia. By Captain E. n' .i,,,! 

(Militia) Brigade, Cinque Ports Dmsion, E.A. .■....’..I., .(pl 


The Question of Draught in Mountain Batteries. By Caphiiu IV. L. Mliitf. 

E. A. " ' 

The Arming of Gunners of Horse and Field Artillery, ijv p 

Eobinson, E.A. vvith Notes by Alajor W Soreli,'l{.A.,‘!UKi Llmtctimif' 

F. E. Gray, E.A. 


171 


tJOHTENTS. 


YIl. 


PAGE 


Signs and Marks on Military Stores : — 

Eoyal Laboratory ' 475 

55 Giin factory 487 

5 5 Carriage Department 491 

EiYal Sliields for G-iiiis in Land Fortresses. A Eeyiew. By Captain 
G. Orde Browne 5 We E.A. 495 

Eeplacing Disabled Horses in a Team. By Lieut. G. E. Benson, E.A.... 497 

Pliotograpbic “Instantaneous Sliiitters.” By Lieut. E. T. Dixon, E.H. A. 499 

Text-Book of Gunnery, 1887. By Major G. Mackinlay, E.A. A Eeview; 

by Lieut. -Col. E. Kensington, E.ji 507 


War Services of certain officers of tbe Eegimeiit wliicli are not given in 
Kane’s List and of certain otiiers wliicb are only imperfectly given. 
Coniinunicated by General Sir J. H. Lefroy, C.B., K.C.M.G., E.E.S., 
LL.D., E.A ^ 

Ho 9 — Major-General Tliomas Trotter, Colonel Commandant, 

5 til Battalion, Eoyal Artillery 521 

Ho. 10 — General Sir Jolm Smith, G.C.H., Colonel Commandant, 

Eoyal Horse Artillery 532 

Method of Calculating Trajectories. By Captain D. F. Downing, E.A. ... 523 

A Dictionary of Explosives. By Major J. P. Ciiiidill, E.A., H.M.’s Inspector 

of Explosives. (To he coniimml) 541 

Eecniitiiig for the Eoyal Artillery. By Lieut. C. D. Guinness, E.H.A. ... 573 

Field Artillery Fire, Organization and Discipline. By Captain E. H. 

Heiiriques, E.A 581 

Obituary Hotice. — General W. J. Sinvthe, late E.A., F.E.S. By General 
Sil^L H. Lefroy, C.B., K.C.M.G., F.E.S., LL.D., E.xV 585 

Time, Pace and Speed. By Lieut.-Colonel T. B. Tyler, E.A 589 

The Hew South Wales Artillery. By Major E. Bingham, E.A., Chief 

Instructor, H. S. W. Artillery 593 

Siacci’s Method of Solving Trajectories and Problems in Ballistics. By 
A. G. Greeiiliill, M.A., and A. G. Hadcock, E.A. 597 

Laying at an Imdsible Object. By Lieut* E. T. Dixon, E.H.A 633 

Photographic “ Instantaneous Shutters.” By Lieut. E. T. Dixon, E.H.A. 636 

Eeply to the Prize Essay of 1887. .By Captain H. C. C. D. Simpson, 

E.A* 637 


LIST or rLATES. 


TO PACE 
PAGE 

Sagaing - 

Mandalay 80 

.Shielded Casemate and Open Battery with Shield-. 188 


'Vili. 


CUEMHTS. 


to mcB 

PAOF. 

ItiO 


Coilingwood Mounting for two 43-toii B. L. 0iias (L.S.) 

8-iiicli B.L. Grun on Elswick Hydro-Pneumatic Disappearing Carriage, (inii 
ill Loading 'Position 190 

S-incli B. L. Grim on Elswick Hydro-pneumatic Disappearing Carriage. , G-iiii 
in Firing Position idM. 

Table I. Angies of Impact of Projectiles from lO-incli G-im ...... /,/>/>/„ 

Table II. non Preiicli 27 cm. IliiiL........ 

Table III. , a « a 1-iiicli Nordeiifelt Ckiii ... zMd. 

Table lY. Trajectories of Projectiles fired from 10-iiicli M.L.l. (jim (Ilori- 

zontal, and with 5° and 10'^ Depression) lijhJ, 

Holms tone Practice Eanges 241- 

Grerman Cupola ' 258 

Indian Gnii on the Barrack Field, W oolwich 295 

N aval Attack on the Alexandra Forts ^ ^ ^ 3 - 

40-pr. B.L. Gun Mounted on Four-Wheel Metre-Gauge Wagon, Figs. 1-12. 35S 

Mountain Guns of Europe ’ ^ ^ ^ .| 2 g 

Peace and W^ar Establishment of Mountain Battery 

French Mountain Carriage 

Eussian Mountain Gun and Carriage . 

Proposed System of Draught for Mountain Artillery iMd 

Major Clavariiio’s Proposed Mountain Carriage 

Austrian Pack Saddles 

The Cycling Volunteers 

Map of Volunteer Manoeuvres, 1887 

Method of Calculating Trajectories ggg 

; 


PBECIS 


OP 

LYDD EXPERIMENTS, 

August and Septembeu, 1884. 

IlS- COITTmUATIO^T OP THE ACCOUNT OP THE LtDO ExPBEIMENTS, PUBIISHEH IN VoIi. XIV., 

Xo. 14, of E.A. Institution ‘‘Proceedings.** 


BT 

COLONEL E. G. BATLAY, R.A. 


Object op Bxpeeiments. 

The main object of tlie experiments recently carried out at Lydd was 
to determine : — 

1. The penetration into and effect on parallels and approaches of 
projectiles fired from ^ quick firing^ (Hotchkiss) and from field and 
medium B.L. guns. 

2. The effect of the fire of machine guns on various forms of 
approaches. 

3. The amount of overhead cover necessary to protect field maga- 
zines from high- angle common shell fire, when delay-fuzes are used. 

4. The amount of accuracy and effect obtainable in the curved or 
high-angle- common shell fire of medium B.L. guns, with reduced 
charges, against concealed revetments or earthworks. 

5. The effect of gradual exterior slopes in deflecting projectiles on 
striking earthen parapets. 

6. The relative value of bursting charges of different natures of 
powder when employed, in steel common shell, for the destruction of 
earthworks. 

7. The number of rounds required (with various pieces of ordnance) 
to dismount a gun, on an overbank carriage, at a range of 2,400 yards, 
by frontal fire. 

The experiments were divided into the following series 
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Series 1. 

Field and Medium Guns at Parallels. 
Conditions ot Ftkb. 


Ordnance. 

Charge. 

Angle 

of 

Descent. 

Striking 

veiocitj. 

Fuae. 

e-inch B. L. Gun, Mark 11. 

3 Ub. P2. * 

.■o / 

0 58 

f. 8. 

1466 

Large percussion. 

6"inch s „ . I. 

16 lb. P. 

0 53 

1520 

Small II 

12-pr. Gun 

4 lb. P. 

1 5 

1320 

n II 


The object of this series was to ascertain the effect of the common 
shell fire of field and medium B.L. guns against a first parallel (as at 
present constructed) at a range of 800 yards. 


Q^mclh B, L. Gun ; Shell, 100 lb.; Buuting Charge, 6 lb, 8 oz. 

The results obtained showed that the parapet was breached by every 
round, fired from the G-incli B.L. gun, which hit it, even when the shell 
struck close to the ground line. 

It did not appear that any of the shell broke up on impact, which 
is probably to be accounted for by the fact of the parallel being of 
comparatively slight profile and of loose material, viz., lumps of 
unrammed clay, and hence it is likely that the heavy (lOOlb.) shell 
started the whole mass in front of it on striking, and therefore never 
encountered sufficient resistance to cause the shell to break up. It 
may be as well here to observe that in previous experiments the 
majority of similar shell fired into solid 30-feet parapets at ranges up 
to 1,200 yards have broken up j and, in some cases, all have done so. 

B^inch B, L, Gun ; Shell, 50 lb, ; Bursting Charge, 3 lb, 8 oz. 

The fire of the 5-inch B.L. gun, with its lighter shell and bursting 
charge, was naturally considerably less effective than that of the 6-inoh 
gun ; nevertheless, it was found that one round sufficed to breach the 
parallel, unless it happened to strike very near the ground line, in 
which case a second round was required. 

In order to ascertain whether these shells were liable to break up 
on impact when, as in this case, the striking velocity was 1,520 f .s., 
several shells were fired, plugged with their charges drowned, with the 
result that all that hit the parallel low down broke up, hence it is 
evident that the destruction of the work was due almost entirely to 
force of impact, for although the bursting charge was ignited, there 
was little or no force of burst. 

B, L, Gun ; Steel Shell ; Bursting Charge, 1 lb, 12 oz, 

[P, and F, G, mixei). 

This gun was fired at the parallel to arrive at the measure , of itu 
power in attacking earthworks, and gave very good results, about four 
rounds sufficing to breach the work, unless impinging very near the 
grounddine^ in which case about six rounds would be required, ^ 
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SlEIES 2* 

Peneiration Tmk» 

Tlae object of tMs series was to ascertain tiie peiiutnai^ .11 nf 
projectiles fired into earthworks. The target wa,s a sh^irr length uf 
second parallel at a range of 400 yards. 

The conditions of fire were as follows : — 


1 

Orduance. | 

Charge. 

Angle 

of 

Deseent. 

Striking 1 
Tolodty, j 

Hotchkiss 6-pr. quick-firing gun i 

j 

1 l*961k,g" 

■ ■ © / 

' 0 25 

f. S. j 

ircc 1 

12-pr. B. n. Gun, steel shells ... ... ... ... ... 

4lb,P, 1 

0 25 i 

1500 i 

6«mch B. li. gun ... ... ... ... ... 

16 11). P. : 

0 22 

'■ 1655 I 


HotcMiss 6-pr, Cast-iron SMIL 

The following results were obtained^ 20 rounds being fired from 

each piece ; — 

Maximum penetration .... 12 feet. 

Mean u . . . .10 // 

7 shells broke up on impact. 

12-jpr, B,L. Gmi ; Steel Shell. 

Maximum penetration . . 24 feet.^ 

Mean ,, n . . 17 n through at grcnind line 

1 shell buckled and split at side. 

B-incA B,L. Gun; Cast-iron SIielL 

Shell all broke up on impact. 

Sejbies 3. 

HotcMiss, Fieldy and S-inch B.L. Guns at Second ParaUei. 

In this series filled common shell were fired from the following 
pieces at a portion of second parallel^ at a range of 400 yards 


CoHDiTioKs or Eire. 


Ordnance, 

Charge. 

Angle 

of 

Descent. 

Striking 

Telocity. 

Fuie. 

Hotchkiss 6-px. quick-firing gun ... .. ... 

1-95 Ih. 

O / 

,„0 25 

f.s. 

1600 1 

Base percussion. 

12-pr. B. Ii. gun, conmioa steel shell ... 

4 lb. P. 

0 25 

1600 ! 

SmaE ff 

6-inch B. L. gun, common shell ... 

leib.P. 

3 22 

„M'655 ■■ 

■ ■ ft 


I Shell turned down tmdei* laxallei. 
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HotcJiUss 6-^f. 

The projectiles fired from this piece were cast-iron shell containing 
a 4-oz. bursting charge. 

From the small weight of bursting charge the . craters formed were 
but small ; nevertheless, owing . to the accuracy of the gun, and the 
high-striking velocity of its shell, the work was cut through in' 15 
rounds. 

The effect of a piece of this nature is more marked when employed 
for the dispersion of small masses of earth, such as sap-heads, the 
first executed^ portions of saps, &c., than when directed against such 
comparatively solid works as parallels, for the speedy demolition of 
vrhich considerable shell-power, or momentum of projectile (or the 
two combined) is required. 

12-'p\ B, Z/. Gtm, 

The steel shell of this gun (containing 11b. 12 ozs. of P. and F.G. 
powxler mixed) made craters of considerable size. Round 1 struck the 
parallel 3 feet above the ground line, penetrated 2 feet to point of burst, 
and formed a crater 2 feet in depth and 4 feet in diameter. 

Round 2 struck in the crater formed by the first round, deepening 
and enlarging it. 

Round 3 struck about the smne place, and breached the parallel, 
blowing away one gabion of the revetment. 

54ncJi B,L. Gtm. 

The results obtained appeared to indicate that one round taking 
effect about half way up the parapet w^as capable of breaching it 
efiectiially, and that a second, striking low down in the same line, 
would thoroughly open up the work nearly downi to the ground line. 
It appeared that all of the shell broke up on impact. 

General Remarks on Series 1, 2, and 3. 

The question arises, under what circumstances the besieged would 
ever think it worth their while to open fire on parallels ; having regard 
to their great length, the comparative ease wntli which any damage 
inflicted on them could be repaired, and the uncertainty of such fire 
proving destructive to the troops occupying the trenches. Now, 
although it may be conceded that ‘'to afford concealment from view^ 
and strong musketry positions are the chief offices of parallels, yet 
instances may occur in wffiich it wmuld certainly be desirable that they 
should afford efficient protection to the ti*oops manning them from the 
effects of such artillery fire as might reasonably be expected to' be' 
brought to hear on the works of the attack. 

For instance, in the case of a sortie, the' guard ' of the trenches 
would of necessity discover their position on opening fire, and, if, 
under such circumstances, nearly every shell taking effect on the 
parallel cut right through it, sweeping away masses of the parapet, 
with the defenders in the rear, the effect could scarcely fail to prove 
disastrous. 

This being the case, it becomes a question worth considering 
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whetlier some modifications in tlxe construction of such works could 
not with advantage be introduced, either by going deeper, or pro» 

curing extra earth from a trench in front of the parahel, aecurdiiig to 

the circumstances of the case. ,1 . 1 1 1 

Certain portions of parallels might at any rate be strengthened by 
these, or by some other means, in those situations wnere me trr;ops 
holding the ti’enches would be the most likely to be called upuii to 
man the works and open fire for repelling sorties, or waere the parallei 
covers an approach. 

Series 4, 5 and 6. 

Hotchhiss and Field Guns at Saps. 

In these series a few rounds were fired from the Hutch bf-pr. 
quick-firing gun, and from the 12-pr. B.L. gun, at a range uf oUd 
yards at portions of : — 

Single deep sap ; double sap ; blinded sap. 

The results obtained showed that, even with the less ]iowc]*ful piece, 
(the 6-pr. Hotchkiss) very few rounds sufficed to eil'ectually ileniolisli 
the sap-heads, and also, in the case of the single sajp Uie 'earlier- 
executed^ portion of the wmrk. With regard to the blinded sa{p the 
frame capsills, being exposed as soon as the sap-lietiJ denc ilislied, 
were soon cut through, leading to the fall of the orei'be.ei cover.^ 

Prom this it would appear that, in cases wdiere it is considered 
advisable to blind certain portions of the approach, siieli blinded portions 
should be in rear of, and protected by, the parapets of one C)r more 
traverses formed in the usual manner by cliangirig direction. 

With the 12-pr. the effect was naturally far more rapidly destructive, 
and the only conclusion that could be drawn wnas that it would be 
impracticable to push forward sapping operations by day m long as 
fire, of the nature indicated, could be brought to bear on the apiiroaches. 

It is, however, reasonable to suppose that the besiegers would keep 
a certain number of accurate rifled pieces advantageously posted, with 
the special object of silencing any fire of this nature wliich tlie 
besieged might bring to bear on the works of the near upproacli. 

Series 4 (Extra.) 

Target, shallow hieeling sap. 

The practice in series 4 was in the original programme intemled to 
be solely at a single deep sap; but a sap roller having lieeu received 
from Chatham, it was decided to try the effect of a lew runnds of 
common shell from the 12-pr. B.L. field gun and the G-pr. llAitcIibi^^s 
quick-firing gun at the sap-head of a shallow^ kneeling sap inuier the 
following conditions 

Eange, 300 yards. 

, . ■ , .Direction of' .sap, inclined to line, of fire at 30®. 

■ „ ■ 12-pr. B.L. Gun. 

The. steel common., .shell fired from this ' piece were founcl to burst 
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about Half way tbrougb tbe sap roller, cutting a large bole in the 
reverse side ; the dummies in the head of the sap were struck by the 
splinters of shell. 

The sap roller was not, however, displaced from its position. 

6-pr, SotcJiJcm, 

The cast-iron common shell of the Hotchkiss were found in like 
manner to burst in the sap roller without displacing it. The fragments 
of shell appeared to search the head of the sap thoroughly. One 
gabion which was struck was displaced. 

Series 5 (Bxtba). 

18-p7\ ^Mng ^ Shell, Target^ Sap head of double sap, 

A few rounds of ^ring ^ shell were fired at the sap-head of a double 
(deep) sap at 300 yards to try the effect of these projectiles which 
assimilate to the old pattern segment shells. 

It was found that the shell burst in the sap head with destructive 
effect, cutting it down and sending numerous fragments and splinters 
into the trench. 

Much the same effect would in all probability be produced by 
shrapnel shell with percussion fuzes. 

Series 7 (Extra). 

1-inch Nordenfeldt at shallow kneeling sap, 

A section of shallow kneeling sap was next fired at, at a range of 
300 yards, with the 1-inch Nordenfelt machine gun. 

A y®^-inch steel shield (Knight^s) was placed next the sap roller. 
The sap roller was pierced by the steel bullets, as were also those 
filled gabions which were not protected by earth in front, but the 
shield proved effective in deflecting a projectile which struck it after 
passing through a filled gabion. 

*4o-in, Gatlings 1-in, Nordenfeldt, Target^ flying trench work, 

A short length of flying trench work was fired at, at a range of 100 
yards, with the 'd^o-incli Gatling and 1 -inch Nordenfelt machine guns. 

Gatling, 

Half filled gabions, filled gabions, and /s-incli steel shields, unpro- 
tected by gabions, were fired at with the Gatling with the following 
results : — 

Half filled gabions, — some bullets thimugh. 

Pilled gabions, — none throngh. 

Shields,-- indented but not perforated. 

Nordenfeldt, 

Bullets through shield and filled gabions, except where the latter 
were protected by earth in front. 

In these extra series considerable information was gained regarding 
the power and destructive effect produced by the projectiles employed ; 



Jl.OO"*, 


but there is no reason to doubt that tlie superiority m 
concentration of fire possessed by tie attack wf'mbi 
besiegers to speedily quell any fire of tie nature iudieaied 
OG broTigiit to boar on tlieir works. 


Series 7, 8 and 9. 

Machine gtmiB and Baps. 

Tie object of these series was to ascertain tie effect of the tn-e i ■ 

macbine guns on various approaches. 

The machine guns employed were the •45-incli Gatlin'.’ -oi.l th, 
1-inch 4-barrelled Nordenfeldt at a range of -300 yards. ' ’ 

1 he penetrative power of the •45-incii Gatlim-.- onir o.vcccG Iv 

Martini rifle, and tlie etlbct of' its fij-f when 
directed against sap-heads was very sliulit ludv -h/ - 

The 1-inch Nordenfeldt was far more effective ns re"-:.r is ....A,, > 

but no doubt the amount of material in the «ao-]ieads vr.rl.l" , ’ 

regulated by the nature of the fire to which tbev^^ 

saTfl'ST*^ amount of protection affiirded 1^- tin'” d'l'eo 

™„ld be nested by the «re of miSe tf" ‘ "'4 

would be au„oyi.K'a„d moM o"Te.^„b!mMi^^iI™ i'i 

besiegers to take eefect™ stepf for leoWnomi°lb'“'™‘','!i';'i 

Series 10. 

Series 10 was not carried out. 

Series 11. 

magazines from the effect o^hiyb andeXe^^^hf protect field 

delay-action fuzes. l“Rh-angIe fire, with common slioll having 

inst'S?veTotSeS will }hi 

struction, as lair^own tL° sSL™ of 

book^ and the common shell were-fiiwl ’f -p tr^xi. 

bo^tzers with direct-acS TqnLk)tS f 

of sottl^pt“|aSXr^^^^^^ f.? '"i 
only 3 feet 6 inches in depth conseonl i .f were 

and It became evident that unless at leasUwo -d auiujured, 

on precisely tbe same spot (an imnrobahlA a , ® sucees.sion 

of the magazine could not be secured. ^“’^^“gency) the explo,sion 

tJieir action ^^empbyhft^ unbS was sought to 

with detonators and thin (^Ollincbi fczes 
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The experiment was fairly saccessfnl, and although some of the fuzes 
were drixen in on impact and burst the shell immediately, others gare 
long delay, and the conclusion arrived at was, that a field magazine, 
as ordinarily constructed, would require some additional protection to 
enable it to keep out shells with delay-action fuzes. 

In 1884 the Royal Laboratory undertook to provide two descriptions 
of delay-action fuzes, one kind intended for screwing into the nose, 
and the other for insertion in the base of the shell, both kinds so 
constructed as to be prepared to act with the small charges used with 
howitzers in high-angle fire. 

The overhead cover of the field magazine fix’st fired at consisted of 
one layer of fir baulks, 12 feet 10 inches x 10 inches, strengthened 
with two layers of light single-headed iron rails (36 lb. and a few 24 lb. 
rails) arranged at right angles to the fir baulks, which were afforded 
additional support by baulks placed outside the frames, and the thickness 
of earth overhead was increased from 5 to 7 feet. 

84n, Rowitzer ; 70 cwt. 

The conditions of fire were as follows : — 

Range, 2,400 yards. 

Projectile, filled common shell, weight 180 lbs. 

Bursting charge, 14 lbs. (nearly) shell, L.Gr. powder. 

Puze, experimental (nose) delay percussion. 

Charge, 4^ lbs. R.L.G.^ 

Angle of descent, 33^ 12'. 

Striking velocity, 486 f.s. 


Twenty-six rounds were fired, under very favourable atmospheric 

conditions, with the following result : — 


Abnormal (error in charge) 

1 

Under ... 

6 

Over ... ... ... ... ... 

7 

Hits (not effective) 

4 

Hits (effective) ... ... 

4 

Short, but partially effective, as they moved a 


large amount of earth from the slope of the 


magazine 

4 

Total 

26 

Action of the ftms. 


Not observed .... ... 

, 1 

Blind^ ... ... ... ... ... . ... 

. f) 

Burst without delay ... .... .... 

. 1 

Burst with delay ... , . . . . ... ... 

. 18 

Total 

. 26 

1 A alight; alteration has been made in these fuzes, to guard against * blinds' 

in future. 


2 


i 00<a<. 



constructed Witt aa extra to 

' ““8 OTeriead eorer. 


iia?a Snd* the fuzes gave appoarorl to he ahont 

e.5r„“rj?'r™s.^szf 

enabled, by the delayed action'of the fuLs 

dope .„d ,0 blow a4y a I.r^o t eSb * ‘ “"™- 

about 18 ftTof'1a?tr at?loS^^^ f 

this shell not been blind, it wo?ld in all 

important results. Two grazed the torf^ Piohabihty have produced 

earth, and the other lodge^dTnlhrexLrim"! 

deal of earth, but did no serious ^ 

The four effective rounds were ffos. 9 , 20, 24 , and 26. 

penetrated aSuTTs feef btrat X^d^y® 

diameter^ and about 7 feet deeo Tb^ ^ «^*rai.er 14 feet in 

ttolofteodof ttom.sJLr(wUoi™,lr3. ,‘m “P''*™ "> 

’“pS*) Ir^g aoTopiJ frames, and SllialtC^ f 7 feet 

witli Mns. It is hardly likelv th«f fi * ^ in ninmmne 

2Ti”4“rtg“e“ti;f t‘),5 .■oS‘‘»7;ss!. ■; 

seared b, the employment of these poTOLTsbllls'S.'^Sil:” c“n 

feet to 20 feet of e’artb.Swft STt SiTTf?”’’''! 
into the magazine opposite the entrance n^tw through the shoefing 
the frames very greatlv and Passage, the splinters cut an 

more than their own depth in the^ovn^f™^T*i® imried 

certainly have blown ii^theraglzTn?'"^^ '^’Ws roSd S 
Round 24 strnplr hr^■r^ . 

thr* ^^°’^^?aTargnnLr*f"°^' Penetrated 

the right end of the mae-azine inw ,f outwards and 

have exploded the magazine is doubtful round would 

Round 26 struck ton nf • 

burst on the rails of the overhef^ penetrated about 12 feet and 
.n t,ro, also five of the S*d b.“,r’ ‘ “f ■ 

were eonsidotably injured All ‘ o' °* ‘1>» other bai K 

?«te^ “H -s 


Tf „„„ e 7, was irom If 
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shells reaching the overhead cover, but also of the front side of the 
magazine being penetrated by those passing just short of the overhead 
baulks. 

In the former case the powerful bursting charge (being well tamped 
with 7 feet of earth)j sufficed to break the rails and baulks and to 
destroy the structure^ and in the latter case the resistance offered by 
the frames and sheeting was of course so small that the projectile 
entered and burst inside the magazine with destructive effect. 

Furthermore^ that any shell lodging in the earth mass^ with a line 
of least resistance in the direction of the magazine, would blow in the 
side, even if 6 feet or 7 feet of earth intervened between it and the 
sheeting. 

Although it may fairly be urged that magazines would always be 
screened, and protected from the enemy^s view, yet at the same time, 
if it be worth while to give overhead cover at all, such cover should 
certainly be capable of keeping out chance shell. 

In order to afford further overhead protection, and to guard against 
the liability to be pierced through the front side^ the magazine, when 
re-constructed under the supervision of Lieut. -Colonel Leach, E.E., 
was made with an extra layer of fir baulks 12 feet x 10 inches x 10 
inches with a double layer of iron rails over them, and this extra pro- 
tection was so placed in the earthen overhead cover as to intercept 
any shell that might strike near the exterior crest and take a line 
towards the front side of the magazine. 

The magazine itself was covered with one. layer of oak baulks 12 feet 
X 12 inches x 12 inches and a double layer of 36 lb. rails with 7 feet 
of earth above the ground line. 

It may be as well to here observe that, unless checked in its course, 
a shell striking about the exterior crest would reach the sheeting after 
passing through about 20 feet of earth. 

When fire was opened at the re-constructed magazine 16 rounds of 
ammunition only were available, and they were of the following 
descriptions : — 



No. of 
rounds. 

Description of shell. 

Bursting 

charge. 


3 

Cast-iron oommon shell of seryice pattern ; length S calibres 

lb. 02. 
13 10 


10 

Experimental cast-iron common shell; yery sharp pointed, their ) 
heads being struck with a radius of 6 diameters j length, 3*62 calibres ) 

11 6 


3 

Experimental steel common shell; heads similar to pattern ‘B*; ) 
length, 4*08 calibres 3 

21 11 


The ^ A ^ service pattern shells were fired with an experimental nose 
delay-action fuze as before, and patterns \ B ^ and ^ 0 ^ with an 
experimental base delay-action fuze. 

The other conditions of fire were the same as in the first part of the 
series. A fairly steady breeze prevailed during the practice, blowing 
nearly in the direction from the battery to the magazine. 

The practice was unusually good, inclining one to the belief that the 
six-diameter headed shell were, notwithstanding their length, superior 


i o54. 



Hi ifirfr 


*°, ?“ . 

t«m in k calibr^ at the mnzzll iJH-j'eescs t., „iie 

4-caIibre shell with its centre of JM^J'^hahly sufli./iVnr f-.r ,-, 

this charge (44 lbs/ ° iii't-.i wiih 


Reszdts of fire. 


Total 


totu.d®'firj3/mdtf.'’Sl‘L“hTt‘Llm» ^ “* 2« 

toitUtrae °"'^ >^7" "f ''■““ 

and produced more or less important results."’ ma.ifuiJine, 

left reaf c!;?e/rAh? lX*W the 

about ten cubic yards of earth ■ mterior nf ‘“"'1 dispiaceii 

Round 6. pattern ^0^ steel shlT.t i 
m^azine, burst after delay, formin<^ a vetv 
Round 6, pattern i " large crater. 

^toforTOd brthepreoSj™*"?,^ f»l .ebov-e ,l,e l.er,„ „,. 
mass apparently some five or six feet from P *1'^' '-urth 

the who e of the front of the maf/^ tie front frame.s, blew i„ 

filled with earth and & 1 jw. thebe^r# ' ''I’out on, .-third 

to the overhead baulks was lo 2 «npp r 

frames and sheeting brokrnp-' blown into the magazine, ancftJie 

hizar? the 5XeV to’^e/alS/r^^^' being 

BngiSj.r^t tan™Lr*™'’ 

the earth mass in front of thp rTi crater had been form ed ^in 

“"■“tog had been. or rathe, ia free “fX« the 
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Rounds 8 and 9, pattern service cast-iron sliells^ struck top 
earth mass and exploded on the extra layer where it had been deprived 
of support onderneatli by the effects of round 6. These shells broke 
clean through the rails and baulks/ opening a w^ay from the outside 
into the magazine. 34 rails and a large number of fir baulks were 
broken by these two rounds. Rounds 13 and 15 hit the exterior crest 
and evidently penetrated to a great depth, as very little smoke came 
out of the tunnels they made. 

They produced no effect that could he seen, hut the whole mass of 
earth gave a perceptible heave upwards, when they burst after delay. 
They only contained 11 lbs. 5 ozs. of powder, being of pattern, 
and hence, from being deeply buried, they acted as undercharged 

mines. 

Round 16, pattern cast-iron shell, penetrated on to the extra 

layer, where it wms fully supported, broke clean through, and burst 
close underneath, forming a large crater. 

This ended the experiment, in which the results obtained appeared 
to indicate that although the extra layer served to protect the overhead 
cover of the magazine, which apparently remained intact, it did not 
extend siifliciently ihr to the front to prevent a shell from penetrating 
to such a position in the earth mass that it had, on exploding, power 
to blow in the earth, in the line of least resistance which lay in the 
direction of the front side of the magazine. 

The action of the delay fuzes wms exceedingly good, only one shell 
seemed to be ^ blind/ and in this case it is not unlikely that this sharp- 
pointed shellj having penetrated to great depth, the earth fell in behind 
it, and thus closed the tunnel and prevented the escape of any smoke. 

Of the other 15 shells, 12 burst after delay, and three, on penetrating 
the extra layer of rails and baulks, without appreciable delay. It seems 
likely that the shock of striking the rails caused the slow-burning 
composition to crack up or fall in, and hence the usual delay did not 
take place. 

Stowage of Powder in traversed recesses, below the ground level, with 
covering earth mass in front. 

Recent experiments having shown that unless an enormous amount 
of materia] (such as heavy baulks and rails) be employed to strengthen 
the overhead cover of Field Magazines, it is difficult, if not impossible, 
to guard their contents from explosion (which is, indeed, liable to be 
effected by even a single, well-placed, 8-inch howitzer shell with delay- 
action fuze) this alternative method of stowing powder has been 
suggested,: and would appear to have several points in its favour. 

ITie system advocated consists of the distribution of the powder in 
a number of recesses, below the ground level, protected by a covering 
earth mass in front, and isolated one from the other by solid masses of 
undisturbed earth left between them. These excavations should 
naturally be as deep as circumstances would admit of, so as to obtain 
the maximura amomit of cover, and it is obvious that, in any site 
where mined magazines could be employed, they could easily be made 
sufficiently so to secure ample protection for the powder. 


tf ' 
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as regards stability in flight to the seryice eoinmon tff tln’or* 

calibres. The spiral of rifling of the S-incli howitzer iiiercjase.s to oue 
turn in 35 calibres at the muzzle^ which is probably srbbca'e'or for a 
4-calibre shell with its centre of gravity well placed^ when lireri with 
this charge (4J lbs.) 


Under 

Over 

Hit 


Results of fire. 


Total . . IG 

■■ ■ . In the first practice only 8 hits were, obtained out „of the 26 

rounds fired^ and on a somewhat calmer day. 

In order to save time, a detailed account is only given of those 
rounds in which the shell struck the earth mass covering the raao’azine, 
and produced more or less important results. " ^ 

Bound 2, pattern cast-iron shell burst after delay under the 
left rear corner of the extra layer, broke seven rails, ami displa(aal 
about ten cubic yards of earth; interior of magazine uninjumd. 

Bound 5, pattern ‘C’ steel shell struck centre of benn in front of 
magazine, burst after delay, forming a very large crater. 

Bound 6, pattern ‘ 0 ' steel shell struck 2 feh above tlio lierm on 
crater formed by the preceding round, burst after delay in the cnirtli 
mass apparently some five or six feet from the front fraim's, blew in 
the whole of the W of the magazine, which was about one-third 
filled with earth and the beam for affording additional suppm-t 

to the overhead baulks was also blown into the magazine, and the 
frames and sheeting broken up. ° 

w? disturbed externally, hut on a way being 
cleared through the debns to examine the crater (which somewhac 
hazardous operation was performed by a corporal of the Boyal 
was found that an enormous crater had been formed^u 
Seetbg h“d been or rather in front of where the 

IJhis crater which was 7 feet deep, vertically, extended un to tlie 
bai^s of the extra layer which roofed it in; its mean lernnh was 10 

breadth 9 feet 6 inches. In .sdiort a^ lair 
ed ohamW had been instantaneously formed in the heart' of the 

earth mass by the powerful bursting charge of the steel shell (nearlv 

22 lbs. of powder). It was not at first evident where all the caih b., 1 

100 cubic 

crater, but a careful examination cleariy lhtwerthat thTdavT 

ibis shell had evidently passed under the front edo-o nf +1 « 
layer, and on explodinar found a lina nf i I 

magazine, wMch it effecilydLroyS.^^^^^^^^^^^"^^ resistance into the 
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Rounds 8 and 9, pattern service cast-iron sliells^ struck top 
eartk mass and exploded on the extra layer where it had been deprived 
of support iiiiderneath by the effects of round 6. These shells broke 
clean through the rails and baulks, opening a way from the outside 
into the magazine. 34 rails and a large number of fir baulks were 
broken by these two rounds. Rounds 13 and 16 hit the exterior crest 
and evidently penetrated to a great depth, as very little smoke came 
out of the tunnels they made. 

They produced no effect that could be seen, but the whole mass of 
earth gave a perceptible heave upwards, when they burst after delay. 
They only contained 11 lbs. 6 ozs. of powder, being of pattern, 
and hence, from being deeply buried, they acted as undercharged 

niines.. , 

Round 16, pattern cast-iron shell, penetrated on to the extra 

layer, where it was fully supported, broke clean through, and burst 
close underneath, forming, a large crater. 

This ended the experiment, in which the results obtained appeared 
to indicate that although the extra layer served to protect the overhead 
cover of the magazine, which apparently remained intact, it did not 
extend sufficiently fer to the front to prevent a shell from penetrating 
to such a position in the earth mass that it had, on exploding, power 
to blow in the earth, in the line of least resistance which lay in the 
direction of the front side of the magazine. 

The action of the delay fuzes was exceedingly good, only one shell 
seemed to be M'jlind/ and in this case it is not unlikely that this sharp- 
pointed shell, having penetrated to great depth, the earth fell in behind 
it, and thus closed the tunnel and prevented the escape of any smoke. 

Of the other 15 slielis, 12 burst after delay, and three, on penetrating 
the extra layer of rails and baulks, without appreciahle delay. It seems 
likely that the shock of striking the rails caused the slow-burning 
composition to crack up or fall in, and hence the usual delay did not 
take place. 

Stowage of Povjder m traversed recesses, below the ground level, with 
covering earth mass in front. 

Recent experiments having shown that unless an enormous amount 
of material (such as heavy baulks and rails) be employed to strengthen 
the overhead cover of Field Magazines, it is difficult, if not impossible, 
to guard their contents from explosion (which is, indeed, liable to be 
effected by even a single, well-placed, 8-inch howitzer shell with delay- 
action fuze) this alternative method of stowing powder has been 
suggested, and would appear to have several points in its favour. 

The system advocated consists of the distribution of the powder in 
a number of recesses, below the ground level, protected by a covering 
earth mass in front, and isolated one from the other by solid masses of 
undisturbed earth left, between .■ them. These excavations should 
naturally be as deep as circumstances would admit of, so as to obtain 
the niaxiininu amount of cover, and it is obvious that, in any site 
where mined magazines could be employed, they could easily be made 
sufficiently so to secure ample protection for the powder. 
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It IS not urged for tins system that it would either he nractiVable nr 
advisable to employ it under all conditions, or tlnir it seoim.-.s absolute 
immunity from explosion, nevertheless, when nilopiod 
(devoid of striking features of ground, capable of being taken 
advantage of for purposes of cover), it would appeal to po;se.ss the 
foUo^g advantages over ordinary field magazines, other than mined; 

1. Ease and rapidity in construction. 

2. Little or no material required.^ 

By confining the result of a chance explosion to fin' pow.ier 

contained in recess It IS unlikely that any pieces would i», 

LSj dtZb ° “ *■"” “p >» 

= 1.^11 ^o^ering earth mass W/V/ it; is prubaldt* tier 

shells exploding m it would, for the most part, prove ini ocun s to h 
powder in rear, but when the earth mass is kohl,- . ■ 

stowed (as in ordinary field inao-n/ine^]^ 

the mass (being heavily tamped) areltrto llrd i' '' "t'f 
""TheTm magazine and blow it. 'in " 

i he amount of powder that it would be advis'ililc r. -f .. . • i 

recess would in great measure be dependent' on the derrl 
excavation below the ground level A« n •/ } ' dt.prii nj the 

.Iionia be sent „ m„e°h Tie Zsietett wif ,ffi ■ '■™'‘ 

feirlj easj sopplj of powder to the bIttoT. ' '™'' 

tight)! K hi%“lfk”, a.uhe“Si"’’“'' “n 

Steamy interior of a field magazine. ^ ^ 

earth nefessary to^seTarr^^ecti^TO undisturbed 

-eceeees h„tit4.eu £,wfS"thrZ^^^^^^ '’r" ” 

ontampedcherges of . powder in the „p,e i! ij'sS 

Series 12. 

charges from medium gu^^at hi>h°aSrof 

concealed revetments or eW-woSf ' ^ attacking 

this series, zSLlSy fw selected for 

isembarked from ships of war for uL in tbp^)™^ pmees might be 
fortresses, and that, under such circumstances nf^i 

for the purpose. ^ ^ ® interior slope, gabions would be req;;^ 

2 The results obtained in thn iftftK ra • 
stowing powder. The sheUs fired failed mTT!.”*® effioaov of th; 
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was therefore sought in this experiment to determine the amount of 
accuracy obtainable in the curbed fire of this piece under the following 
conditions: — 

Range — 1600 yards. 

Targets— Wooden screen, 27 feet long by 18 feet high, for pattern 
on vertical target. Earthen parapet 30 feet thick, with exterior slope 
at 8^ for effect on earth-works. 

Projectile — Common shell, filled. 

Bursting charge— 6 lbs. 8 ozs. shell L.Gr. powder. 

Fuze — Direct-action (quick). 

Charge— 6 lbs. E.L.G.^ 

Striking velocity — 580 f.s. 

Angle of descent — About 14°. 

The first 10 rounds were fired plugged at the vertical wooden target, 
for pattern ; the wind was rather strong and variable in force. 

The result was : — 

Over . . . . ... . 3 

Under . . . . . ... 5 

Hit . ' . . ... . . 2 

Total . . 10 

Three of the shells struck just short, and hit the lower part of the 
target eu ricochet. The shells appeared to be nearly steady in flight, 
and the few that showed slight instability, on leaving the muzzle, soon 
steadied themselves. 

It appeared that although the line was good, the vertical dispersion 
was considerable ; this is probably to be accounted for by the 61b. 
cartridge only occupying one seventh part of the chamber, which was 
made to take a 42 lb. charge, and hence the air space was unduly large. 

The next 10 rounds were fired at a 30-foot parapet, with exterior 
slope at 8°. The first round was short, the next three over, and the 
remaining six hit the work. 

Again it was noted that the line was good, but the vertical dispersion 
considerable. 

The effect of the shells that entered the earthwork was decidedly 
small, for although none were deflected from their course, even when 
striking on the superior slope, the direct-action fuzes, at the low 
striking velocity, only allowed of such small penetration to point of 
burst that the mean size of the craters formed was only about 6 feet 
long by 4 feet 6 inches wide by 2 feet 3 inches deep. 

The 6| lbs. bursting charge was capable of giving larger results had 
the penetration to point of burst been better. 

From the small number of rounds fired it would be rash to attempt 
to draw any very definite conclusions, but, as far as could be seen, it 
appeared that fairly good results might reasonably be expected from 
the employment of these pieces under the conditions named. 
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Series 13. 

Effect of gradual exterior slopes in dejkvliiig pr'ijcclili'-'- o,i s'rUriiig 
earthen parapets. 

In tHs series exterior slopes of lo° and of S° were fired at, tlie 
former both with tte 8-inch howitzer and the O-inch B.L. gun, and the 
latter with the 6-inch gun only. 

It appears reasonable to infer that the more gradual tlic exterior 
slope (or the more 'glacis-like ' its form) the greater i lie cxpetidinire 
of arnmunition necessary to effectually open' up tlie work, i‘..r the 
following reasons : — 

1. The tendency of very gradual slopes, when imbrokra, io (lollcct 
the projectiles from their course and cause ihcm to ri.ss; in tin* air 
before bursting. 

2. The comparatively smaU amount of earth over Tii(.‘ sliells whicii 
do enter the slope at the moment of burstiisg. 

3. The greater horizontal distance required to ho cut tliruatrh io 

form a breach. = ■ 


S-ineh B. M. L. Howitzer.— Experiments at Exterior SEpe of Iff. 

The parapet was of stiff clay, fairly dry and hard on ilic snrf'nco 
and for some way in, but decidedly soft and plastic in i lie coiit iv. The 
conditions of fire were as follows : — 

Eange — 1200 yards. 

Nature of fire — curved frontal. 

Charge— maximum. Ill lbs. R.L.Gr.® 

Projectile — cast-iron common shell, filled, wei"ht i8oho 

Bursting charge— 14 lbs. (nearly) shell, L.G. powder. 

huze — direct-action (quick fuze). 

Angle of descent — 4°. 

Striking velocity — 876 f.s. 


Twenty rounds were fired with the following result - 
Under . . . : ; . . . 

Over 

Defective in line . . 

Effective . . 


4 

18 


Total . . 20 

rounds was to breach and open nn the 
work fairly well The amount of earth moved was 53-75 cuhTc wards 
The quick action of the fuzes, and comparatively low sv of the 
shells, only admitted of a penetration of about five feet to nohit 
burst, and it con d not he perceived that they were in that Sr rf 
distance, appreciably deflected upwards from their course 

Ho™ .my by « frod Hto a (Sr. 
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A reference to tlie diagram, subjoined will stow the cause of this. 

The outlines show sections through parapets having exterior slopes 
of 45^ and 15° respectively. In the case of a shell hitting^ say two 
feet above the ground lin©; and penetrating five feet to point of burst ; 
in the first instance^ the shell entering at ^ bursts at ‘ b/ and blows 
away the earth represented in section by the curve a b c; in the latter 
the shell only displaces the earth represented by the curve abd^ and 
this comparatively tardy destruction goes on until the main mass of 
the parapet under the superior slope is reached, after which the con- 
ditions are about the same in both cases. Thus we see that, in the 
earlier stages, the powerful bursting charges of the howitzer shells are, 
so to speak, in great measure thrown away, as the shells have never 
enough earth over them, at the moment of bursting, to enable them to 
do the work they are capable of, and hence there is a marked dispro- 
portion ill the number of rounds required to breach the parapet in the 
two cases under consideration. 

In previous experiments, the same piece, fired under like conditions, 
thoroughly breached similar parapets, with exterior slope at 45®, in 
from six to nine effective rounds; whereas with the 15° slope the work 
was not so completely opened up in 13 effective rounds. 



64nek B. L, Gun. 

The same parapet having been repaired, was next fired at by the 
6-inch B.L. gun, Mark II., under the following conditions : — 

Eaiige — 1200 yards. , 

Nature, of fire — direct frontal. 

Charge— 34 lbs., P^. 

Projectile — cast-iron common shell, filled, weight 100 lbs. 

Bursting charge — 6 lbs, 8 ozs. shell, L.G-. powder. 

'Fuze— large percussion (quick). 

• Angle of descent— 1 deg. 31 mins. 

, Striking, velocity— 1375 f. s. 

,: Ten rounds .were fired with the following results 

Under . 

.Effective 


2 

8 of which 2 were blind. 
10 


Total • 


3 . 
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It may be as well here to explain the reason of the two hliiul shells 
being classed as _ effective. Owing to the high velocity, the .striking 
energy is as high as 1,310 foot-tons, con.«oqncntly a ecnisidcrablc 
amount of earth was displaced even by the blind sheH’s. 

The effect of these 8 rounds was to breach and open up the worlr 
fairly well. The amount of material displaced was 31 cubic vards. 

Notwithstanding the quick action of the fuzes, the high-.^trikiiw/' 
velocity enabled the shell to attain to a penetration to point of bur.sd 
of from 12 feet to 18 feet, according as the clay wa.s hard ;md 
undisturbed, or soft and loose. The shell on .striking was not 
^preciably deflected upwards, and, from the first, bur.st ill the pluiif- 
Ihus, in round 2 (the first hit obtained) the shell penetr.ated 12 feet' 
burst and formed a crater 15 feet greatest breadth G feet 

greatest depth 3 feet. ■’ 


6-in.cA B. L. Gun. — Experiments at Exterior Slope at 6®. 

We now pass on to consider the effect of a «/ 7 / grmbial e.xtcrior 

resisting powers ..f a ].arapet. 
^1 the other conditions were precisely the same fis tho.Mi which 
obtained when the 6-inch gun was fired at the 1-5° slope. ■■';5 rounds 
were fired. ^ 

The following is a precis of the results : 

Under . . 

Over . . . 

Burst prematurely at gun . 

Scooped up and hurst in air 
« ricoohetted blind. 

Broke up on impact . 

Effective . . . 


1 

0 

1 

sn 

2 

2 

9 


hits, 21 


Total 


23 


From this experiment it appeared that with so gradual a as SO 
and an angle of descent as low as 1 deg. 31 mins as loul s! t 1 ' 

jUr, the prejeotilee , trike i, hard Vd “Xtahld 
deflected upwards (after cuttius* a srnon'i 
furthermore, from the fact of the general inclination of fpf 
crater, ultimately cut through thf nianeTbeb!r 
mcousiderable proportion of the shelf will be defle^cted ifpwalSs in hi- 
manner, pd burst in the air during the process of i 

Thus, in this experiment, we see only 9 rounds aw r-l 1 the breach, 
although it must he borne in mind thlt th^S^ wb,V1 as effective, 
burst in the air, and the 2 Wfr d cS ^ ^ "P 

of earth. For example, round 1 cut a scoon f? |PP^‘®°iable amount 

inches wide, and 2 feet deep and bnvof; ^ ^ ® 

• The length xnekdes the moot - 

up, and 6 by 
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Precis of previous experiments. 

The following are the results obtained in the Ordnance Committee 
experiments at Lydd in 1882 and 1883 with the same gun against a 
30-foot clay parapet with exterior slope at 45° at the same range (1200 
yai'ds), the shells being fuzed with direct-action fuzes. 

1882 Expbbimbnt. 

Number of rounds fired . . , ' . , ■ ,, „ . , 20 


Eesiilt reported : — 


Under . . . . , . 

3 

Over . . * , ' . 

1 

Tj», (Blind, or broke up 

. 12) 

(Burst . ■ . . . 

. 4| 

Total 

. 20 


Parapet was not cut tbrougb by 8 feet. Amount of earth displaced, 
26 cubic yards. 

Iii^this experiment the gun was fired with a 42 lb. charge, instead 
of with a 34 lb. charge of P^, as in the 1883 and 1884 experiments, 
consequently the striking velocity was 1652 f.s. instead of 1375 f.s. 
This high striking velocity in the 1882 experiment was doubtless the 


cause of so many of the shell breaking up on 

impact. 


1883 Expeeiment. 

Number of rounds fired 

^ « < 

15 

. Eesult reported : — 

Under 

1 


Over 

1 


Effective . . ■ . 

. 18 


Total 

. 15 



The majority of the shell were noted as having broken up on impact, 
but some burst at good penetration, and formed large craters in the 
clay, which, in this experiment was' very wet and plastic; hence the 
parapet was cut through in the 15 rounds, and from 45 to 50 cubic 
yards of material were displaced. 

Prom these two experiments it will be perceived how largely the 
results obtained are, in the case of clay parapets, affected by the state 
of the material, 20 rounds in one yearns experiments doing far less 
than 15 in the next ; at the same rime it is right to bear in mind that 
the conditions of fire (as already pointed out) were not identical in the 
two experiments. 

To sum up the results obtained in the three yearns experiments 
(1882, 1883, 1884) it would appear, speaking generally, that howitzers 
are considerably less effective for breaching works with gradual slopes 
than they are for breaching works with steep slopes. The apparent 
causes for this have already been explained at page 17. 
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Mre of high velocity gum at gradual Hlap/’fi. 

Witli Kgli velocity guns, howevei’, this does not nppenr to he the 
case, or at any rate, not in such a marked dcgrei- • id w'.'Iv'a 

we may, perhaps, not unreasonably, look to the i'ijikr.vinsr — 

1. The great accuracy of the gun enables shell after .-hell to be 
placed on the already cut-up portion of the slope, and hence to ;ict 
with good effect. 

2. The ‘high velocity^ cast-iron shell, plonghing :dong a gra-lual 
slope, lifts the earth over it as it goes, and "d!nid‘(jiii-)itiv dHi ^ not 
encounter such a measure of resistance as to lead to iis lavakine- 
whereas when fired into 45° slopes, the majority or ihe.-e .dn-lh Indk 
up from the resistance encountered. 

Thus in the recent experiments, it was found that when the n-i-adiial 
slope was cut through, and the shells began to enter ilm inriri 'of rli,- 
parapet, a proportion of them broke up. 

_3. Again, when the shell power is comparativolv small fas with the 
b-mch gun), those projectiles that enter a 4.5= slr.im l,,w down, and do 
not break up but burst properly, are unable to lift tin- superiiicumlamt 
mass of earth unless the clay is very soft and yielding, i, ml aiv ,;onst> 
quently more or less smothered, wWeas those that enter a "■rmlnal 

slope have never more earth over them than they am cii rmble . .f bh iv 
, away. ' ' ' ■" 

appear that with cast-iron proiectilos tliere are 

absolutely fewer rounds comparatively ineffective in the earlier sia-as 

of breaching parapets with gradual slopes than is th('c;is<> in aum.-kni-r 
lioW ^ howitzer shells these remarks do iio't 

smotfered on bn Jtkg. "P 

Considering the few data we have at present to go upon it would 
be rash to do more than thns indicate the varfons Sses w S 
prol) 3 ilDly tGndi to influsripp fliA i^ooci fri 1 1 it *- *- iiicii 

worta, wieC ft „r *» 

than the D.A. percussion fuze used in 18S9 7 iqu biii-Br 

not as yet been definitely determined .n d experiments lias 

tie &ze takes «'« *™<> 

obtained. ^ impoitant influence on the results 

Itia thaa p„iabl. tlat 
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made of steely will coatain far heavier bursting charges than the 
present service cast-iron projectiles. 

wall such shells it is likely that for the reasons already given, there 
will be stronger cause than at present exists for modifying the usual 
form of exterior slopes. 

Series 14. 

Compamiwe effect of steel shell toUh mriotis nakires of tmrstmg charges. 

The object of this experiment was to obtain a direct comparison, 
under similar conditions, between the power of steel shells, filled with 
the ordinary bursting charge of shell L.G. powder, and similar 
projectiles filled with a mixture of pebble and pistol powder. 

Reason of first fifing the shells phggecL 

Had the shells been fired, fuzed, into an earthen parapet, and burst 
in the ordinary wa}^, such a comparison could not have been instituted 
because it -would have been a matter of uncertainty as to whether the 
projectiles were, at the moment of burst, equally tamped in each case. 

If, on the other hand, the shells had merely been exploded electrically 
after being buried at a certain depth, but without having been 
previously fired, the results produced would have been erroneous, 
owing to the different extent to which setting back^^ (on discharge) 
mealing, caking, and consequently loss of explosive power takes place 
with the difierent natures of bursting charges experimented with. 

It was therefore decided to first fire the shells plugged into an earth- 
work at what might be considered a medium range (1,200 yards), so 
as not on^ to get the setting back effect on discharge, but also the 
(presumed) setting forward effect on impact ; then dig out and explode 
electrically in earth, under given conditions. 

In carrying out the experiment some difiicnlties presented 
themselves, viz. : — ^ 

1. The unceriiainty as to whether the shells supplied, which were 
about four calibres in length, would, on account of their great length, 
be sufficiently stable in flight to secure accurate shooting. 

2. The known tendency of unfuzed projectiles fired from high 
velocity guns, and striking at a small angle of descent, to scoop up out 
of the parapet and fall far beyond the work, in this case into the sea. 

With respect to (1) (stability in flight) 

In the 1883 experiments with steel shell some very accurate practice 
was made at 1,200 yards with the same gun with steel shell, four 
calibres in length, filled with discs of highly compressed powder, 
whereas in the series now under consideration the shooting was far 
from accurate, which may perhaps reasonably be accounted for as 
follows 

Since the spiral of rifling (1 turn in 85 calibres) was found to 
impart stability in flight to 4-calibre shell on a previous occasion, the 
want of accuracy can hardly be attributed to insufficient rotation. 

The position of the ^ driving ring ^ is known to exercise an influence 
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on the stability, of a shell in flighty but it was in, this case apparently 
of a similar kind^ and at the same distance from t!m ]nm} of Hholi^ 
as the rings on the shells with which good pnmtice was made h.^t yc'?ir; 
other causes have therefore to be sought for. 

With regard to the position of the centre of gravity. It slioukb as 
far as is at present known, lie somewhat in front of the centre cd the 
figure ; as if in rear, a tendency to instability arises. 

In this case the centre of gravity appeared to i>e wxdl placed itfore 
the shell were fired, but it far from follows that it was so during iiiglit 
for the following reasons 

With a 4-calibre shell the long column of powder, whicli i:V)rm.s the 
bursting charge, is violently set back on dischfirge and higiily c(un- 
pressed, especially in the case of shell L.G, powder, and tliis, it is 
urged, must cause ^ an appreciable alteration in the.* pusifitui of‘ tiuj 
centre of gravity, in the direction of the base of the sliell, for not 
only is the column of powder greatly decreased in lengtli, but the 
densest portion lies at the base end. 

With regard to the 4-calibre shells fired last year ; from ih^ fiug f^f 
their being filled with powder, previously highly coinpn*ssod inahu’ 
hydiaulic pressure, it is improbable that any appreciable altm'ation iu 
form, or distribution of the bursting charge took plui-e un i.liseliarge, 
hence the position of their centre of gravity reniaine<l iiudistnrhtMj/ 

w ith reference to (2) viz., the tendency of proje<‘tiles U) he deileeted 
upwards out of earth on striking at low angles of impact : — 

It was sought to counteract this tendency, firstly, hy firing at a 
portion of the parapet which had the exterior slope" cut away till it 
was nearly vertical, and, secondly, to so lay the gun as t% secure a 
point o± impact close to the ground line, and thus obtain as much 
resistance as possible out of the earth mass. 

The former expedient appeared to be in slight measure successful, 
be carried out not, owing to want of accuracy in the shooting, 

It should be observed that the bursting charges of shell L G 
powder varied m weight from 8 to 9 lbs., and those of P. and pistoi 

The conditions of fire were as follows : 

Eange — 1,200 yards. 

Target — 30 feet earthen parapet. 

Projectiles cast steel shell filled with ; 

1. Shell L.G. . . 

2. P. and pistol mixed 


10 of each nature. 


Gun. 

Charge. 

Angie of 

Velodtj. 

Elevation. 

Descent. 

■ Muzzle. 

Striking.' 

e-incli B. h., Mark IL, 81 cwt 

341h.P2. 

r ir 

1° 31' 

f. s. 
1600 

f, 8. 
1376 
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The results of the firing were as follows : — • 


Under . 

Over .... 
Hit, lodged 

Hit, rose and fell on shingle 
Hit, rose and went out to sea 
Hit, and burst . 



One fell in sea, after graze. 
One broke up on impact 
.on striking the work, 
en ricochet. 

Fell in sea. 

(2 not found). 

(1 recovered at low water.) 


Total . . 20 

From this abstract it is seen that only seven shells were recovered 
for burying in earth and exploding electrically. 


Effects of shell when exploded' electrically. 

With regard to the effects produced by the shells when exploded 
electrically in earth, it was found that 

The shells filled with shell L.G. powder (about 9 lbs.) had not, with 
6 feet of earth over them, sufficient power to make a clean crater. 
Two fired under these conditions formed craters only 4 feet and 2 feet 
6 inches deep respectively, owing to the earth having fallen back. 
They displaced 4*68 and 2*93 cubic yards of earth respectively. 

Three similar shells, buried 5 feet deep, formed clean craters 5 feet 
in depth, and displaced 10, 5, and 7 cubic yards respectively. 

The shells filled with P. and pistol powder (11 lbs. 10 ozs.) had 
ample power to form clean craters when buried 6 feet ; the two fired 
forming craters 6 feet in depth and displacing 13^ and 11^ cubic yards 
of earth. 


From these results it would appear : — 

1st. That similar shell take far lai^ger bursting charges of P. and 
pistol powder than of shell L.G. powdei-, and produce far larger 
results ; which is believed to be due, not only to the larger bursting 
charge, but also to there being less loss of explosive power from the 
mealing and caking of the bursting charge with P. and pistol than 
with shell L.G. powder. 

2nd. That if shells which only contain about 9 lbs. of shell L.G. 
powder have more than 5 feet of earth over them at the moment of 
bursting, they are somewhat overmatched, and displace less earth than 
they do when acting at a smaller depth. 

Series 15. 

Number of rounds required to dismount a gun on an overbank 
carriage by frontal fire at 2,400 yards. 

Effects of fire to be corrected by observations from firing battery 
and .'flanks' only, 
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In this series the conditions of fii’e were as iVilii.w,'! : 


Ordnance. 

Charge. 

Angle 

of 

Descent. 

veloeitj. 


6-iiic]i B. L. gun, Mark II. 

34 lb. P.2 

3 50 

f. s. 

]]5h 

n. A, ;«?.'! 

6*6-incli E. M. L. gun 

25 lb. P. 

6 3*5 

.h92 

n. A, 

S-incli B. L. gun 

i6lb.P. 

^ 4 15 

lOiU- 


8-inch. K. M. L. howitzer... 

I 

ill lb. E.I.G.2 

■ 9 12 

Si -9 

!h A. 

■ ' i' 


Tlip 'fiins tii'i'i! at were 


The projectiles used were common shell. ..... ^...... ...... 

wooden dummies on wooden overbank canhio'es, wiiic'i wi-re jihn-cil it] 
the two gun portions of a screened sunken siege liatterv of ;he’"!'ilin:irv 
tjpe. 

In the practice with the 6-6-inch E.M.L. gnii, a jul.- shioving over 
the screen indicated the position of the dinumy LOin, l.iu as "i: was 
thought that this arrangement conferred n.-afne ad v,.!;:.'iee >■!, the 
officer directing the fire, in the practice with tla- ui:.i r ■ j.i.'ct.' 
the following plan was adopted ; — 

The officer on range duty held up (fur a lew sec.-nd-) frem liine i,, 
time a plank, or some such object, to aiford such a ti'amioiiv iudicuiion 
to the firing battery as might reasonably ho (■.xpoi'tcd tu !,. given hv 
the smoke of one of the enemy’s guns' in a scri‘('n;*i! haiterv at the 
moment of firing. The officers observing the s nVci ,if iire weic 
stationed, one just to the windward flank of rlio liri!:;.;' i>iiiierv, tin- 
other in a position about 1,000 yards in froiit and yt,r<h {<! tlr,! 
flank of tliG sainG. Eacii of fcliGSG ofiicors wo-s fur’iislR’d will*, n 
straight-edge fitted with sights, which he directed un to the tiiniim-- 
point wken it was exhibited. 

Correct was thus obtained from the bntterv. the gun bt-im'- laid 
approximately, jn the first instance, on an auxilmrv mark laid uur in 
front, and the line being afterward.s corrected by V.i.plvii.g dH!- -r-rion 
according as the point of impact was observi^l, by tin*' ^4!incr iMukiini 
over the sights of the straight-edge, to he to ilit-' riglit -.r lefr. 

In_ like manner the officer observing (on the riy-ln ilcnk, direetc-d 
his sights on the temporarily-shown aiming-point ; ■'thou, as -he!! biu-sl 
to the right or left of the fixed line thus obtained, lie signal led over < m 
under to the battery. 

By this simple and easily applied expedient excellent re.-uh.s wre 
ohtamed. Some such method of observing efibets of lire is an ab.-shite 
necessity when firing at an object concealed from view bvan imdukiiion 
of the ground or an artificial screen. 

S-ino/i B.L. gun. 

The results of the practice were as follows — 

Over . . . ; 

Under . ^ . h , .* ' ' ’ * ' g 


LYDB EXPEKIMENTS, 1884 25 

The gun in No. 1 gun portion was dismounted by a direct hit— the 

12t}i round. 

That in No. 2 gun poi'tion by a shell bursting in the scoop— the 

22nd round. 

It is uncertain whether^ under the latter circumstances^ a real gun 
would have been dismounted or not. 

Two of the shell were noisy in flight, and it was thought that the 
driving ring came off — both struck considerably short. 

Q'Q-inch R,M,L, gun — 23 fomds. 

This gun was mounted on a Moncrieff hydro-pneumatic carriage, 
with oil in the cylinder instead of glycerine and water, which was 
found to give rise to rapid corrosion. The mixture of oil used in this 
trial consisted of two parts paraffin to one of olive oil. The air 
pressures were the same as had been used with glycerine and water 
m the cylinder viz. gun down 700 lbs., and gun up 400 lbs., to the 
square inch. The very permeating nature of paraffin oil caused it to 
be forced somewhat freely through the leather at the neck of 

the cylinder, thereby occasioning a proportionate loss of air pressure. 
A somewhat thicker and more viscid oil would probably be found to 
give better results — 

The results of the fire were as follows : — 

. . . . . 8 

. 11 

. . . . . 4 

Total ... 23 

Of the four shells that hit the battery, one, the 20th round, grazed 
on the superior slope, struck, and dismounted the dummy gun 

e% ricochet. 


54nch B.L. gun — 25 rounds. 


The results of the fire for dismounting purposes 

with this piece were 

as follows : — . ■ 


Under . . . ' . . . . 

. 10 

Over . ■ . . . . 

4 

, Hit . . ' .. 

11 

Total 

25 


Of the 11 shells which hit the battery^ round 17 dismounted No. 1 
dummy gun by a direct hit, and round 20 burst on the superior slope, 
a splinter of the shell knocking the left trunnion off dummy gun No. 2. 
It is uncertain whether this shell would have dismounted a real gun. 

84nch hoioitzer — 23 rounds. 

Twenty-three rounds were fired with the following 
■ .Under ■ . . . . , . ■ . 

•Over 

..Defective in line . . 

Hits ' . .... 

'Total . A 23 


results : — ■ 
. ■ 12 
.. I 
1 
9 


Under 
Over . 
Hit 


4 
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In tMs practice the observing officers were noi in posseHsirm of 
proper straight-edges fitted with sights., consefinently their < ib'iervat inns 
were not always correct, which led'to incorrect clevatioti being given 
in some instances. The dummy gun was di^moinited by the ^2nd 
round ; the shell struck the superior slope 8 feet short and 8 feet right 
the force of explosion blowing off the chase of the gun. ” ’ 

It is hardly likely that this round would have dismounted a real gun. 
The results obtained in this series warrant the belit'f that, with aii 
observing party properly posted («.e., well forward, well on the flank 
and if possible in a somewhat elevated position) it is quite practicjible 
to deliver an effective fire at an object concealed from view, provided 
the observing officers are furnished with suitable in-Htruments, and that 
the smoke of the gun fired at can be seen when, or .shortly after it 
leaves the muzzle; of course if it has drifted some distance before it is 
seen, more or less uncertainty as to line and range must prevail, and 
tend to detract from the accuracy of iBre. 

Concluding RaiiAEKS. 

to call attention to the 
and earthworks fired at m the experiments of I8«2, 1S8S, 

nd 1884 have aU been made of the alluvial deposit found on the 
Holmstone range, and which may be termed a fairly stiff day • liard 
when dry, and when thoroughly wet of the consistency of chSse. I t 
IS of course desirable to ascertain the effect of Artillery fire on «// 
bfhoned^trf^® varying between pure sand and stiff clav,'^aud it is to 
^ T’'®® oPPO’-tunity of so doing miy be .secured 

site^L^toYh^Mm^f*^ bringing sand or loam from other 

sites on to the Holmstone range, coupled with the fact of the oround 

ying only this year become Government property has hitherto 

sand being taken as affordino- the Purpose, pure 
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A REVIEW: 

BY 

CAPTAIN J, M. GRIERSON, R.A. 


Militarische Briefe. I. TJeher Kavallerie; 

VOX 

Keait, Prinz zu Hohenlohe-Ingelfingen. 


To THOEOUGHLY appreciate Prince KrafPs letters upon Cavalry^ ttey 
skottld be read bef ore those upon Artillery and Infantry^ as^ as the author 
himself states, he takes more a bird^s-eye view of cavalry matters, 
and the letters are consequently wanting in that strong element of 
personal experience, and also in that enthusiasm for his own branch of 
the service, which are such distinguishing features, and which form so 
great a charm in that work which may be looked upon as a golden 
book for gunners — the Letters upon Artillery/^ Still, Prince Kraft 
for seven years commanded a Division of all arms, and had constantly 
to conduct detailed inspections of cavalry, and this fact alone, inde- 
pendently of his great experience in war, gives him every right to be 
heard on the subject. And all the more welcome should Prince 
KrafPs work on cavalry be to the Artillery Officers of the world, as it 
gives one more proof— if more be required— that, given practical 
experience in working with other arms, there is nothing to prevent 
Artillery Officers commanding, and intelligently commanding, bodies 
of troops of all arms, and that withojit laying themselves open to the 
imputation of exalting their own arm at the expense of others. In 
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no army has this keeping in the backgrninid of Artillcrv Officers 
been more pronounced than in the Prussian, in ivliicli, as stated by a 
writer in the AUgemeine-Militar-Zeitm// of Ih-d April, IS'iii, in a luntf 
career he can only call to mind two Artillery Ofiietiv i.U)n’ enu' 
manded mixed Divisions, and in which at presehr. ns fi.r n-s w 
ma,ke out, not one Artillery General comui.njJs an 
Prince Kraft has shown the falseness of this system, ami tin', ilnnks 
of the Artillery in general are due to him for it.' * " ' 

In the first eight letters, the Prince reviews the eijnduc! of thn 
trerman Cavalry m the three campaigns in which he has taken or.-! 
and points out _ that the best results have been uttiiined when 'itie 

cavalry worked in complete harmony with the iur.-uin'v— tli,. nVi.'miri.Vl 

Arm always— and subordinated its action to that •,( the hni.-r L 
-ff independent !v, cavairv,’ i iieref,,;,.' 

as the other arms, only its field of action has: been curiaiied bv ihe 

’^''hich limit the sphen. ..f -t-nivitv 
of the horsemen to such objects as can be attained liy ,}„* l 

n many cases in those wars the action of cavalrv wa-i liniirf d bv 
seldom made after a hattTe by 

retreat o£ a defeat, -.1 iinev is k.'eVe.' d'iiv 

isolated cases of action on fho l-t.itfi 1 1 
principal part of the renown gained bv th^ fV ^ ‘'‘*>'i';-bcl;l, the 

account speaks of the clear ^ and tiie Official 

was organised in indeoendfliif Poaroi A' • ^ -lutautry Divisions, 

front with an impenetSe vSl sJ^^^^^^ the 

and enabled the Lumns ofitsLTafofvf -f the nm-my, 

At first, indeed, the German cavalry seemed 

proper factions, and the retentioJ ofThe 4th n- T*“A 

of the III. Army on the 6th August Anti ft™ ihvisiou la ivur 

of MacMahon’s army have b^n^So^l^ tiie consequent loss of foudi 

points out that the Germans were then but Prince Kraft 

troops WCTe in rear of the 1st PreLh 

Cavalry Division far to the front M;,V i ^ bositated to risk a 
the German cavalry nobly redeem^ mistake, however, 

occasions, and its rapid advance to the M subsequent 

paralyzation of the French plan of onemf * ^‘O^^sequent 

to the success of the German o^mtSs ’ °°“‘«bnted not a little 
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On the battle-field, too, the German troopers showed themselyes in 
no whit; inferior to their forefathers of the Seyen Tears^ War, although 
here also^ critics have had their faults to find. Almost universally, 
Bredow is blamed for having* charged at Mars-la-Toiir without a 
support. The check suffered by the French would, undoubtedly have 
been greater had he been followed by such a body, but, as a matter of 
fact, none such were available. Time was precious, the situation was 
critical, Bredow had to be devoted to destruction to save the army, 
and it was only with the greatest difficulty that a single Cavalry 
Begiinent, the 11th Hussars, was got together to rally the remnant of 
his Brigade, as the whole of the remaining 68 squadrons then with the 
army were employed in guarding the flanks of, or acting as support to, 
the hard-pressed Infantry, then extended in one long, thin line. And 
after all, at what price was the success gained? Only 409 horses 
were offered up to save the centre of the army ! Again, the 1st Guard 
Dragoons, by the loss of 250 horses, saved an entire (WedelFs) 
Brigade ! Surely such losses were not out of proportion to the results 
attained. 

To the Divisional Cavalry, Prince Kraft also gives their share of 
praise, and speaks of the glad feeling he experienced when at 8t. 
Privat his guns came into positions to attack St. Marie aux Ohines, 
their left flank, towards St. Ail, being exposed apparently to the 
attack of Preiicli infantrymen issuing from St. Marie, and when, on 
riding forward, he found the wdiole of the Guard Hussars drawn up in 
a lioliow between his guns and the enemy, and only awaiting a chance 
to be at the latter. Many examples, says the Prince, might be adduced 
of the enormous services rendered by the patrols of the Divisional 
Cavalry on the field of battle. Those brave horsemen rode up to the 
enemy’s position, and brought back sure and reliable reports of his 
numbers and dispositions. 

Kext, perhaps, to the advantage gained by German Head-Quarters 
by the reliable information brought them by their cavalry of the 
enemy’s movements, may be placed the advantage gained by the 
German infantry in their strength being spared by the cavalry screen. 
The worst cantomnent is better than the best bivouac, and, protected 
by their Cavalry Divisions, the infantry columns could rest in peace 
and comfort in cantonments, without fear of night alarms. Even 
when in such close contact with the enemy as on the 28th August, the 
entire Prussian Guard Corps, trusting in their advanced Cavalry, were 
placed in cantonments. 

Before 18G0, many voices were raised to prove that rifled fire-arms 
had driven cavalry off the battle field, but Custozza, Koniggratz 
(attack of the 1st Squadron, 10th Prussian Hussars), and Mars-la- 
Ik^iir would serve to show that Cavalry well-handled, and with a leader 
who knows how to seize his opportunity can still have a word to say in 
the result. Worth, Tionville (charge of the French Guard Cuirassiers), 
and Sedan, are examples on the other hand of how not to do it. In 
future, tlierefore, we may still expect to see cavalry — aye, and masses 
of cavalry — on the battle-field. Their action will usually be from the 
flanks, as by attacks from the centre of the line they mask the fire of 
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their own Side. Prince Kraft tells how the 6th Prussian Division was 
]ust^beginning to retire before the fearful fire from the French positions 
round_ Vionville, when suddenly this fire cea.sed. The Pra.ssiaM at 
once halted, amazed at their escape, and discovered tlie cause to be the 
attack of the French Guard Cuirassiers ! This they soon disposed of 
but the momentary relief from the heavy fire was all they Required 
to enable them to hold their position. Cavalry will often” in Action 
W^ctanoe. «* f Imom engage, 1 ™;i, tl,d; 

furl Jhi'ipvv “ artillery mass engaged with their envn infantry 
and artillery— and such are very favorable if the ground prrmits of 
any thing like a covered approach. ^ ^ ” 

In general in future, cavalry action will be much the s.nno as m 
the war of 1870— at least it will be conducted on much the s'lme 
principles, for no country can again hope to have the -ood fomm^nf 
the Germans to be opposed by a cavaliy unworthy ofllio inmn b ,’ - 1 
but personal gallantry. The Cavalry Divisions will bo pushcil one to 
three days' march to the front of the army, but wil ,t -e I e 

.„t„ D»g„„n., ,™ed „ia .““S 

cavalry for not having made such in 1870 It, 

poetical, much that istnchantSfatu the^rle! ^^^^^ 

from the sublime to the ridiculouf is onlntl 5 '' 

comes to be examined practically snol, wa question 

impoaible, and to 

the oAics, raids sS LaTlSa SeTT 

was that when the new nvT'm'ec -k • German cavalry 

laying waste of large tracts of cottry bli^g p4^ o\^t ^rthf 

classes of raids to bo dealt with tose remain two 

and those with a distinct obiect rr_ 5^ S ‘-'om mission 

been pushed among GambetWs a;mi2 bi 

mobilization it wLld doubtless hav^'^cut ""off 

stragglers, broken up a Battalion or fwn Z, i f v ! ^ ° uumber of 

women of both sexes, but once it came uoon a f 

It must at once have given wav T tv^- ^ formed body of troops, 

only put 1400 carbines^iuto the ^hootin?H^p°'' S®g»uents could 

country like that round Orleans Eouen'" If " difficult, cut-up 

have had against even a Battalion of f f ■’ chance would those 
W„.ia tbe'los. of a OavSrDld”‘£°‘'J'/*“% POMod? 
damage tien done? There L, remallZ to the 
such as important centres of mobiK^nHA ?d certain objects, 

seat of government (Tors) But bAt°“ Mans) or the 

of the Cavalry woulk approach 
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?rip”5rb“ w„.M u„, 

not save itself across country^ nor ^Tosf^^rfve^rs^ ^ th^* ^ ^ <^ould 
Sucli a raid was actually attempted bv the'4fli P«f &g* 

25tb September, but at OhevX ft 

retire mth loss. As tke official ^ 000 ^.! f 

a mass of Cavalry in tiiis difficnlf on + isolated advance of 

fact, numerous as were the Grermn^ L . thivieis. As a matter of 
for such, dare-devil ventures and all none could be spared 

»™i,s which W.« S vaSr a« rLch 

siege of Paris, whose only hop^e of snSeS 1 J’ ^ forces covering the 
rapid concentration. ^ ^ * success lay m good information and 

i “T bSS “S" »* “*ii- 

Kraft to be open to preciselv the f* to Prince 

during tlie Oivil Wars are not likelv to be rene^ted i America 

t»e Firstly, the whole coeotry X cot h?saf eal” 

a raiding party could count on findiu^ symnaLvel T 

Their supplies would therefore be assur^ LI thnf- ’ ^ friends. 

oared for. In .dditioa, the erfe^k™ riMWed 

loog distaces being cade nnobserveTrco!SL“lrorrft r 

vvantmg ra Europe, thickly populated and well nrovir 1 tarI^!!ti * 

nications as most parts are. Such raid^wruH onlv SLT 

in cutting off isolated men hastening to ioin thl^ 

most breaking up a Battalion or tw? The imnorS ^ 

citms, detraining stations, &c., would general be piitected°Wf' 

and even against a few Infantry, wha? could aVSed body^^’S 
horsemen far from supports hope to effect ? JSTo savs PrinL 
better to keep the Cavalry Di^^isions for the rellTor^ir^a^Sl 
confine such raids to small patrols sent to destroy railways break 
telepaph mes, &c., as was done by the German Cavalry ffi 1870 « 
work which can equally well be done by small parties, whose losV^fi 
not be fe t, who are more mobile, who are betted able to sZmH Id 

Brg?lSir ' ““ ”•> suS aan 

Passing now from strategical and tactical questions to those of moro 
.f^avalry interest, m his 1 1th Letter 4e author noils LfT 
difficulties which Cavalry Officers have to contend with. Increased 
demands have lately been made upon Cavalry, long distances ^ 

be traversed at the quickest paL, patrols are lent out to hithlfo 
unheard of distances, musketry instruction is imperative, every horse 
must now leave the ranks at its rider’s will, and carry him LaSbf 
across country, and all this involves an enormous iLrele of 
Cavalry Officer’s work. The difficulty is to discover 
0 which the instruction may be carried, for a surfeit of work is ant to 
render both men and horses languid, and to tax their strength too^ far 

^ f f tliat the Cavalry Officer 

has his difficulties to contend with. The drill of his arm is aeLssIrily 
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now so quick tkat kis mind must be madn up at once, ;uitl bis ib-cisiniis 
taken witk kardly a moment’s consideration. In ibn Inl'.intrv !•, winijo- 
order can be cancelled, a mistaken moveinoiit rinTf-i-in!, but in tla. 
Cavalry, never. Once tke squadrons knnebed, tin* ;r 1 nut" 

of the hands of the pommander and into those of tijc iiJrri<‘,r lejsd.uM,. 
and tke pace, tke noise, and tke dust prevent fd! corrcci ion. Thus ” a 
Cavalry Officer’s reputation, aye, his honour, often bv n .-.in-Vle 

silken thread— on a single tkongkt — on a single order ! To ilu. ubovo 
may be added, that a Cavalry Oflicor niuk-ro'oi-s much 

more bodily exertion than his brother m the fiifuiitr.-, .-in'd jlijst Iuk 
pocket IS more heavily touched. ‘ 

As to the performance to be expected from i!ic f'iivrtirv of iht* 
present day. Prince Kraft lays down in ],i.s 12fl. Iriicr that a ^madron 
must be able to traverse a German mile(7.\ kilomcirc-i ;i) !i quick imcu 
( trot and ga lop) and nimst be able to make an aback the Vnd of ir’ 
that selected houses must be able to traver.so 80 to li.q kilombins in a 
day, suck as would be required from them wlmn ronnimj- part of 
Officers patrols, that the Officers destined to lead such iiati'ois should 
be so prepared as to be able to make suck report on I'lm emu, v" 
on the country as would enable Head Quartcr.s lo base tlub- Vlaus 
upon them and that masses of cavalry should be able to march in to 
50_ kilometres a day for three days in sucrossioii. The litot ibrec 
points are already provided for iu the prognimme of instruction of the 
Geiman Cavalry, but the last is a point; to which little .ailcntion Ii-is as 
yet been p*.d. And yet n greet dbl „f p.-.K-liee is 
the propel execution of such marohes. lii-st, pinctice is "fcNiiieia! ii, 
the choice of rendezvous. Nothin^-- tires cavlb-v 
waiting on horseback, and liereforo Iho bodV \ iUo, idk , fh 

h, e°na£°th. f c o , ,1 ,o h f 

guards get a certain distance in front T 

50^ kilometres first haH if® T march oi' 

(Sernian) S's^kt -necession half o 

includ^n^ahalt^kHanhou;^^^ '» ‘'li- 

in 3 to 4 hours A S kiionu'-tres 

which the horses shtSd be wired and Sd lib I"’”- 

have a meal, after which the TPmain' oni-i ’ men .sliould 

in three hours. Thus the whX T. “TT he tmver.sed 

Hours, a space of time not too laTfl ! f 
such movements in peace Prince Kro ft Hnced march. To practice 
Cavalry Divisions plLed 5 marchef aparf^S^^^® manceim-es of two 
days driving a marked enemy before if Id 

thou two d.y'. o? «.»n™“f L n r 

men a day of rest, and then the 
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Divisions slionld each retire on their own districts before a marked 
enemy^ the whole exercise thus lasting ten days. Far from separating 
the cavalry man^nvres from those of the infantry, Prince Kraft 
considers that it is of the utmost importance that the cavalry should 
take part in the manoeuvres of all arms, and that the exercises 
sketched above should take place after the grand manoeuvres, the 
extra expense caused by the cavalry recruits being kept ten days 
longer with the standards than those of the infantry with the colours 
being infinitesimal compared with the advantages gained. 

The 13th (detail instruction), 14th (squadron training), 15th 
(field service) and 16th (drill in large bodies) Letters apply more 
particularly to the German Cavalry, and before entering upon these 
matters, Prince Kraft apologizes for abandoning his bird^s-eye attitude 
and descending to matters of detail, but excuses himself by saying 
that in his seven years^ experience as a Divisional Commander he has 
noticed many such matters in his inspections and will only mention the 
results he lias observed to be attained by different methods. With 
one exception, we do not propose to enter into the detail of those 
letters, firstly, because they apply more specially to cavalrj matters, 
pure and simple, and secondly, because we observe that a large number 
of Prince Kraft^s suggestions, especially in letters 15 and 16, have 
been adopted in the new German Cavalry Eegulations of 10th April, 
1886. The one exception is the mode of inspecting a squadron, 
instead of ordering a squadron to be ready for inspection, formed up 
OH the drill ground, in which case it was certain to be there before the 
time fixed, thereby wearying th© men and horses, and losing time, 
Prince Kraft^s method was to order the men to be standing to their 
horses in stables ready to turn out. He inspected them there, and then 
ordered the turn out. Directly th© squadron was formed up, he again 
inspected it, and on the march to the drill ground, advanced guards, 
&c., were practised, thus leaving all the time actually on the drill ground 
free for drill. If two squadrons were inspected together, one retired 
before the other to the drill ground, and generally manoeuvred against 
it when on the latter. To Cavalry OiBficers, these four letters must be 
particularly interesting, and to British Cavalry Officers — rafter their own 
admirable regulations have, as the Germans say, gone over into their 
flesh and blood — w© might add that many useful hints will be found 
in the regulations quoted above. 

The 17th letter deals with the question of whether permanent 
Cavalry Divisions should be organized in peace, and of such a course, 
the author pronounces himself a decided opponent. In war, there are 
two positions in which a Cavalry Eegiment might find itself, as the 
Regiment attached to an Infantry Division, or as part of a Brigade in 
an independent Cavalry Division. To make the peace organization 
correspond with the order of battle in war, Divisional Cavalry would 
have to be organized in peace, and hence would ensue a separation 
into two parts of the Cavalry, which could not fail to be detrimental 
to those Eegimeiits detailed as Divisional Cavalry, The duties qf all 
Cavalry Roginients are the same, within their own spheres, in war, and 
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therefore their training should be perfectly uniform in pr-fice, A 
farther objection in Germany to the format ion of iiHlepfiKlcht t 'iiTnli v 
Divisions in peace is that only two Corps (rlie Gminl ami io'h' havr 
eight Cavalry Eegiments, the others having fi’om four t-i siv. ff 
Divisional Cavalry Regiments were told oil to cinh Armv 'tlo' 
remaining Regiments of two or more Corps woixlil linw hr ‘loo’ii',': 
to make up Cavalry Divisions of six Regiments, thus In-cnkiiig up ih,. 
strictly territorial system on which the German army 'j. 

based. To this objection, some writers have i.rt.j om-i'I ilmi ih,- C'.va]- 
Dmsions should be disassociated from the Annv Coriis, arnl i.hme'i 
under a special Inspector General, but tins, the I’liiiee iioinis oin 
would tend to weaken that close bond of unirm wliii-h slmuhl evis/ 
between al arms of the service, and he remarks Cmi ir i, mo-imm 
that while the Field Artillery are doing tlieir uim..st lo m.v.,- th, n Ci- 
ties between themselves and the re.st of the nrmv, i!h- C/iv.rii'v d,! ,.i,i 
aspire to separation. He therefore consider.^ ihe‘m'fim;i P il 

the best, and holds that although on mobihVminm Ci.vnlrv' s 

The Prince has some interesting i>cmark.s to miike in the mmi Imp- 
on the subject of cavalry working with infantrv, am] Ih^ -min;,, it ,,f‘ 
the ^eat advantage gamed by the infantry nml ;,rtill,-rv in 

Sld^oTbaTtS intimately associated with timm il'/o 

held ot battle lias been recorded above, liilhntrv is the* 

rnaKe its action nt m with and aid that of thp v i - 

n“&o“A‘S f “ ^“3' co“ ISii “::S/v 

recommended bv^rtfp- special cavalry mamxmvrc.. 

arms The th^t Prmce taking place of/ey the maiirenvrcs of all 


on foot. Ho 


sho“: /a'-''! Y’*’”'' . 

Cuirassier Regiment would nrobablv be vl fil'-'S, tht 

the idea of a cuirassier with his arJonr^?^^^- I'cscrve, as 
hia belly through a potato crawling on 

squadrons of a l&ht raiment ^’‘‘^^iculoiis, while ‘‘rwn 

There would remain IS^Squadrons '^wh' counted scoots. 
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ammunition each. Now, what could such a force effect ? A battalion 
of 700 or 800 well posted infantry would probably cause them 
enormous loss— such loss as to render the Division useless— and would 
certainly repulse the attacl^. Far better, says the Prince, to manoeavre 
on horseback, g'ain the flanks and real* of the enemy, and so paralyiae 
his action. The offensive action on foot of an entire Cavalry Division 
is therefore, the author thinks, a case which will seldom or never 
occiir, and the only probable cases of cavalry acting in this manner 
will be when it is necessary to drive off bands of armed inhabitants, 
franes Ur ewrs, or small bodies of troops. On the defensive, however, 
the case is different, and as examples of the services cavalry may 
render in this event, Prince Kraft cites the defence of the Kanin- 
clieiiberg at Porbach by DuWs Dragoons, and the holding of 
Dieiiiouard by the Prussian Guard Dragoons against French Infantry. 

The 20th and last letter is devoted to the question of the proportion 
of Horse Artillery to be attached to a Cavalry Division, and the 
remnrks made, are not applicable all round, on account of the difference 
of nor organization, to British circumstances. At first it would appear 
that one botteiw would suffice for a Cavalry Division, but as a Division 
may broken up into Brigades, it is evident that more than one 

battery should l^e provided. No arm, says Prince Kraft, more 
rmpiires tle.^ constant presence of the (Company, Squadron, or) Battery 
Comuuandor tliaii the artillery. Now, the place of the Officer 
Comuiaiuliiig tlie Artillery attached to a cavalry force is with the 
Coirnnandm* <A that; force, so that he may at once be made acquainted 
with his designs, and take his own measures for supporting them. If 
he is al>a> a battery commander he cannot therefore be with his 
battery. Ihio proper force of Horse Artillery to have with a Cavalry 
L)ivisir>ii is therefore an AUlieihmg (3 Batteries) commanded by a 
Field Cilicer, who has an Adjutant. This force may seem excessive, 
ljut often dft’nched Bitgades have to be provided with Batteries, and it 
iiuist 1)6 reiiienibcred that on the day of battle the Batteries of the 
Cavali'Y Divisions join the nearest masses of guns. Other causes also 
plead for Horse Artillery Mtheikmgeri taking the field as a body. 
No other arm of the service is broken up on inobilization. No 
Cavalry Begimeiit detaches one squadron to another Army Corps or 
Division, and wliy should Horse Artillery detach batteries? Bach 
lias also a Paymaster, and how can he look after the accounts 
of a detnclicil 'Battery? All these reasons seem to claim that an 
AhlhAlung should take the field complete. There is one more reason 
why this should be the case. Experience has proved that, if a battery 
is detached and has no officer of standing at Divisional Head Quarters 
to represent its interests, &c., it gets a scant share of the decorations 
and rewards which fall to the lot of its better represented comrades 
of other arms. It may be the fashion to affect to despise decorations 
and orders, and to say that the knowledge of having done his duty 
should be enough for any soldier, but as a matter of fact men like 
some recognition of their duty having been well performed, and the 
prospect of a decoration is a great incentive to extra exertion. A 
battery without a representative on the Staff of a Division is in great 
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danger of _ being, unintentionally of course, overloiikml, und n(,!!iiiig ih 
more galling to soldiers, who after all are human bfingp, (nnl, as «uc}i' 
capable of feeling, than the consciousness of tlicir services, which tliev 
know to have been good, being overlooked for want of proper 
representation. Therefore, says the author, an Artilleiy Officer is 
required on the Staff of a Division in a position to make* liis voice 
heard. 

Verily, Prince Kraft understands men, and his words arc golden. 

Aldeeshot, 

Julyt 1886 , 
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Sbpbisied feom Notes issobd with No. 9, Tot. XII., anb Nos. 6 akd 7, Tot. ttttt 


OOMMiriS'ICATED BX 

THE SECRETARY. 


During an overliaiiling of tlie Regimental Library, lately made by the 
Secretary, Oapt. K. Stephenson, R.H.A., with a view to re-cataloguing 
it, some ctirions and rare books came to light. 

One of the most ancient of them, and in some ways the most curious, is 
entitled ''Lectura super quarto Decretalium,'' by Antonias de Butrio : 
Rome, 1474. ^^Decretals, in Canon Law, are the answers sent by the 
Pope to applications made to him as head of the Church, chiefly by 
Bishops .... for guidance in cases involving points of doctrine ; 
or discipline. In the early days of the Church, these replies came to 
be circulated throughout the various Dioceses, and furnished precedents 
to be observed in analogous circumstances.''^ [Encyclopaedia Britan- 
nica, 9th Ed., Art. Decretals.''^ ] In the 15th century a collection 
of 73 Decretals, 1298-1484, under the title Extra vagantes Com- 
munes,'^ was published, according to the traditional scheme, in five 
books, ^^ sed vacat liber quartus,'^ devoted in previous compilations to 
the law of marriage. I speak with all reserve of the contents of our 
ancient volume, not having spent my life in the study of mediaeval Latin. 
But a glance at it will prove to anyone possessing the least smattering 
of Latin that it is on a delicate subject — the relation of the sexes. 
It probably, therefore, has some connexion with the liber quartus" in 
question. I am not prepared to say that, if translated, it would escape 
the operation of Lord OampbelFs Act. But it is comparatively safe 
in medieval Latin, a subject not taught at the Academy. How such 
a book found its way into a Military Library, is a mystery. 

Another is a description of a new experimental Bombarde or Hand 
Mortar, made for Frederick, Prince of Wales, father of George III. 
It is a German MS., by Colonel Seebach, and is illustrated with 59 
admirable pen-and-ink sketches of a soldier with his bombarde in 

various .positions. 

On the title-page of "^^Descriptions et breve declaration des Ragles 
G6n4raies de la Fortification, par Henry Hondius," is found the 
autograph, ^^Menno Oohorn^ Letiwarden,- 1684 : — that of the celebrated 
Engineer. 
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The title-page of;a, fourth is adorned with llip 

a gr^te, mra -“Willi™ E.”--Willi,„. III. Tl,i; .v‘,l. N , . 
Jj ortxfications da Comfce de Pagan ; Paris, ! G 

possesses another book that mn.v *i, 

Wi ham III It xs called “A New System of Mathemmir., 

7 e““en% worthy Sir Jonas Moore, Kiiiirhr, Survev. ,r I 

oi His Majesty^s Ordnance, and Fellow of the Jb.vai Snemtv A- 
itiis book was a presentation copy to the Kini/ -inii" i ’ 

presented by him to the Duke of Ormond of IdSK. ‘ 

nmthematieian, inir-idrn }[,. 
James, afterwards James if. Hr fuuini->d the 
Mathematical School of ChrisPs Hospital. He was buri, .1 it 

at TdJ number of years of his age were fired 

at his funeral. His son was knighted by Kim. .lames ■. „1 , 

reversion of the post of Surveyor Generil nf n '? 

oonfirmed o. him. ‘^‘•Ne«rtLS°hS,“ I “ „ I 'si';'",; 

£“g.t “ '•« “>' t;,, ii;",",:.-,',; •I:;';:;;: 



SmS ■’“* “ bourn, i,; d;!:;:’';:,, 

mprJ5;”“’'A’'Ml i’'otf°o!i‘'*tho fl“bio “Nuno Anihi,.,: 

spkndida, sed maiime rara,” signed ■''' 

was Raimondih appointed Controller of’o t 
1580, b, OarfiJ hedici! dSS, llSTu! 

object of this printing establish mpnf . ^ I- ^oreiici\ J iie 

othor iafotmatioB to the Oriental convert™ “''''"''b'o ““d 

BngM^ttirrjAr "rininn, 

Oj'theKnowiedge 

a^duoi of Wanes, two Bookes 
latetye wrytten and set foorth, profi- 
table for such as delight in Hys- 
toryes, or martyall affayres, 
and necessaiye for 
this present 
tyme. 


RiOHABn TorriLL^ 

7 Jme, 1578. 
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The following extract will show how highly steadiness of character 
and moral excellence were valued in the pre- Armada times 

The Sonldionr . » . ought to be affected and enclyned unto 

vertue, no lesse than the Captaine, yet is it in an other sorte, for the 
difference of their places, functions, and doings . . . . The 

Soiildioiir ought, in like sorte, to be a cyvill manne, to feare Grod, and 
live orderlie in his degree, as it behooveth the Captaine, beinge in 
daylie daungers of deathe, which are alwayes lesse feared of him which 
hath an honest and well prepared minde, voide of the horrour and 
biirtheii of lewde and dissolute dealings, liynge upon his conscience/^ 
— Cha,.p. 10 ., Pol. 19. [Not paged-] 

The following Notes on curious and valuable books, brought to light 
in the ix^cent re-arrangeaient of the R.A. Regimental Library, Wool- 
wich, have been compiled by Lient. P. L. Nathan, R.A., Secretary, 
R.xi. Library. 

Probably the most valuable and intei*esting book in the Library, is 
the Atlas oi; the BlaePs. This Atlas couvsists of eight folio volumes. 
Yohimes 1 to 6 constitute the Theatrum Oi-bis Terrarum sive Atlas 
NoviiSj^^ and were published at Amsterdam between the years 1648 and 
1655 ] they are as follows : — 

Yoliime I., E 11 ropa, Germania, 1649-55. 

Volume II. Gallia, Hispania, Asia, Africa, America, 1655. 

Volume HI. Italia, Graccia, 1655. 

Volume IV, Britannia, 1648. 

I'olume V. Scotia, Hibernia, 1654. 

Volume YL Sina et Japonia, sive Novus Atlas, sinensis a Martino, 
Martinio soc Jesn descriptus, 1655. 

Tlie present example of Yolume V. is believed to be unique^ as it 
contains a highly illuminated sub-title, dedicated to Oliver Cromwell, 
sliortly after liis assumption of the Protectorate. This dedication is 
surmoiinted by Oliver CromwelFs coat-of-arms, and is as follows 

OLIYAEIO, 

DOMINI PEOTECTORI, 

EEIPUBLICiE, 

ANGLIiE, SCOTIiE, 

ET HIBERNIJ]. 

Tbe mops were engraved, from the first survey of Scotland, by 
Tirnolliy Pont and others, the original draughts of which after being 
sent over Holland for engraving, were deposited in the Advocate^s 
Library, Edinburgh, chle Gough’s ‘"' British Topography,” Vol. 2. 

Tlie" bibliography of this rare edition of the Theatrum is very 
obscure, and kno\vM"to but few, and almost forgotten by Bibliographers, 
Yohimes L and II. were first published by Joannes Blaeu the elder in 
1668, tlie title page being afterwards altered by his two sons as above. 

The remuiiiing/l;wo volumes are the "Novum ac Magnum 'ITieatruni 
ITrbium Belgicie, Rcgim et Poederatae ad praesentis temporis faciem 
ex|)ressuin, Jf.jauno Blaeu. Arnstelcedameiisi, 1649.” This is a 
presentation copy, ]wovious to pagination, with dedication to Philip IV. 
of Spain, signed, Joannes Blaeu, Gmlielmi Pilius, printed in Gold. 
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Tlais dedication page is as follows 

. SEHEHISSIMO^ - 
. . POTEHTISSIMO^ 
miumy. 
QUAETO^ 
.PACIFICO^ 
HISPANURmi 
INDIA BmiQOS, &C. 

. EEGI CATH0LIC0,5 
PIISSIMO ; 

BIJRGUNDIOOTMj &C. 
PEINCIPI^ 
PELICISSIMO ; 
YICTOEI 


AC 

TEIUMPHATORI, ' 

AUOUSTISSIMO ; 

THEATRUM UEBIUM 
BELGiaD^ 

REGALIS^ 

MULTO LABOBE, \$EE MULTO 
A SE COLLECTIJM, 

IN PERPETUI CUBTUS MONUMENTDM 
DAT^ DICAT, DEDICAT. 

■ ■ Joannes 'Blaec,' 

Gdilielmi Pmus, 

■ Amstbbasmminsis. 


Yolnme I. Belgiss Regise, Sheets 1-92. 

Volume II. Belgiae Poederatse, Sheets 1-132. 

The plans of towns are coloured by hand, with their shields of ariiit 
uluminated. Believed to be unique-, the copy in the Eoyal Library 
British Museum is uncoloured, and the title of Volume II ro-iiL 
“Novum ac Magnum Theatrum Urbium Belgicse liberm ac foederatm ^ 
iherefore the copy m the R.A. Library is the first impression provi- m-^ 
to the separation of the Dutch provinces from Spain. ' ' 

The maps of all eight volumes are engravings, magnificentlv cflo^n-ed 
by hand, and all have titles, more or less highly ornamonfad. Manv 
also have shields, containing the coats-of-arms of the different eou at ric^' 
dmsions, towns, ^&c., handsomely illuminated with gold and silver' 
The volumes are bound in red velvet. They have beSi very recentlv 
carefully cleaned and restored. . ^ otentiy 

Committee Proceedings of the R A Librnrv i 

Afcs m eight vol™ wm kid before He Committee, Ld (licmi 

SeteM ItXS *“ oi 


ine romtmcture of His Sacred Majestie in his Solitudes 
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Sufferings, the folding plate by Marshall, prefixed. TMs (the 
second) edition of Eihon Basilikg was printed in London in 1648 
shortly betore King Charles s death, but not issued until after. After 
PrayCTs used by His Majestie in the time of His 
Sufferings, de ivered to Dr. Juxon, and the King’s speech to Lady 
Elizabeth and the Duke of Gloucester, immediately before his death 
were added to tlie book. Copies were bound in black morocco black 
edges, with cross-shaped clasps. The Eoyal cyphers, “ 0. e!” sur- 
mounted by a crown, and with a skull underneath were impressed in 
gold on both sides— -emblematical of the martyr’s death. It is supposed 
that these copies were distributed, in memoriam, among the King’s 
fi lends. I he copy in the E. A. Library, is one of the rare copies in 
the original binding as above described, one clasp is missing. A copy 
is in the British xVIuseum at 8122 a in later inferior binding. 

“ Speculum Belli Sacri; or the Looking-Glasse of the Holy War 
wherein is discovered : The Evill of War, The Good of Warn, The 
Guide of W” ar, &c.” Alexander Leighton, M.D., born 1568, the author 
of this book, also wrote " Appeal to Parliament, or Sion’s Plea against 
Prelacie. Printed the year and moneth wherein Eochell was lost” 
(September, 1628). For writing this work the author was twice 
publicly whipped and pilloried in Oheapside, his ears cut off, his nose 
twice slit, his cheeks branded with a red hot iron with the letters S.S. 
(Sower of Sedition), and was eleven years imprisoned in the Fleet, 

The First Book of the Art of Metals^ in which is Declared the 
manner of their Generation and the Concomitants of them.^^ This 
curious book was -written in Spanish by Albaro Alonso Barba, M.A., 
in the year IhiO, and translated by Edward Montagu, Bari of Sand- 
wich, in 1669. The sale of Barba^^s book on metals was prohibited in 
Spain under the penalty of the Inquisition. 

Another interesting book is one published at Niirnberg in 1762. It 
is a collection of 124 Inind-coloiired plates, representing the uniforms 
of the German xirmy at that time, together with a short history of the 
TOrious regiments. 

The Introduction to Logic, dedicated to the Great God, to the 
Virgin Mary without Sin, and to the beatified Stanislas de Kostka, in 
company of the Angles/^ is a curious manuscript in Latin, written in 
the second half of the i7th Century, presumably by a Jesuit, and was 
probably used as a text book in Colleges. The following is an account 
translated from ^^Hoefer Biographie Gfoerale^^ of the Stanislas de 
Kostka mentioned in the dedication : — 

Stanislas Kostka (Saint) born in 1550, at the Castle of Eostkow, 
died on the 15th xiugust, 1568, at Eome. The son of a Polish senator, 
he distinguished himself from his childhood by his piety. After com- 
pleting his studies at the College of the Jesuits in Vienna, he expressed 
his intention of joining their order, but to surmount the obstacles 
which his father and brother placed in the way of his vocation, he 
repaired to Dillengen, where th© Provincial, Father Oanisius, in order 
to try him, ordered him to wait at table on the pensioners of the 
college, and to take charge of their rooms. Sent thence to Eome, 
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te was admitted to Holy Orders on .the 28th October, 1567. Before 
10 months had passed, however,- he died, after an illness nf a few clays, 
at the age of .eighteen. Clement VIII. beatified liiin in 1604, and 
Clement XI. canonised him. His body is biiricfcl at Enine in the Church 
of Saint Audre. Eis Saint^s day is the 18fch ,No¥eiabe.r.. 

A scarce book is' The Prospective Glasse of Warre, Shewing yon 
a glimps of Warres .Mystery, in her admirable StratagfUiis, Pfjlieies, 
Wayes, &c./^ published in London in 1628. It was written by Edward 
Cooke, and dedicated to ^^The Honorable Sir Joint Cooke, Knight, 
Principall Secretarie of State to his MajestieJ’ It contains four f|uainfc 
woodcuts of battle formations for the three Arms, two of the 
battle formation of a Eoman Legion. 

The commencement of ^^A Letter to a Member of Parliament 
concerning^the four ^Regiments commonly called Mariners/*' piiblinhetl 
in London in 1699, is rather amusing, it runs : Sir, — In iny last I 
undertook to shew that the Establishment of the four ilarine Rogiuieiits 
is an useless Charge to the People, a Nusance to the Xavy, and 
dangerous to the Kingdom's Liberties.’’^ With this letter arf„‘ bound 
up ^^Lawes and Ordinances of Warre/^ for the years 1689, 1642, and 
1652. Also A short History of Standing Armies in England/^ 
1698, and Articles de Guerre de Pranqois III./* 1739. 

/^Theorike and Practike of modern WaiTes/di,seoursec] in Ditlfjgiie- 
wise, by Robert Barret,** ■ London, 1598. According to Lowrirlos, 
George Chalmers says that Shakespeare evidently alludcB to Huh work 
in his All*s Well that Ends Well,** Act IV., scene 3. 

A scarce and interesting Military work is Colonel Robert Motiro*s 
Expedition with the worthy Scots Regiment (called 
Mac-Keyes Regiment) levied in 1626/ by Sir Donald Mac* Key, Lord 
Rhe^. This Regiment, according to the title page served, first iiiicJcr 
the King of Denmark during his wars against the Emperor, afterwards 
under the King of Sweden during his lifetime, and then under the 
^irector-General, the Rex-chancellor Oxensterne and his Geiiendls. 

1 ^ Battle of Nerling to one company in September, 

1634, at Worms in the Pfaltz. r i , 


An unsigned manuscript note on the first page is as follows ''This 
book is exceeding scarce, being printed at the sole expense of Lore! 
Rhees, copies (which were but few) given to Jiis 

fnends,^ 'Stricture on Military Disciplh Prefaced. 5, work 

p. 154, &o., where the great scarcity of this book is mentioned 

of /he"^r.rS by Daniel Speckle, the architect 

of the city of Strashnrg, published at Strasburg in 1608, contains 
some very fine ^engramngs. It also has facin| the title parm an 
unsigned and undated manuscript note which runsf— " This is the most 

T“‘ book of Fortifatio. ii “l1 

is n ‘f “ “ oni is ao SneSramon 

pubM«lbyD;;T?§i“^,ti?:'4S 




“ K- 
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"The Great Art of Artillery of Casimir Simienowicz,” translated 
from the hrench by Shelvocke. Illustrated with 22 copper plates, 

London^ li On tli6 title page is the following in Gfeneral B.orgardt^s 
handwriting:— A present from Colonel Armstrong, Surveyor Generali 
July 4, 1729. Albert Borgardt/^ 

A Folio Volume in black letter, gilt edges, bound in leather, with 
the coronet of Thomas, Earl of Pembroke on the side, contains the 
Acts of Pai'liament of 1604 (the first year of the reign of James I.) 
1606, 1(307, 1(510 and 1624. Also those of 1625 (the first year of the 
reign of Chari e.s I.) and of 1627. 


Another Folio work contains four volumes bound in one. The first 
is " Acts of Parliament made in the first Parliament of Charles I. ; ” 
held in person, at Edinburgh in 1633. The second is, “Laws and 
Acts of the first Parliament of Charles II.,” held by commission in 
Edinburgh, in 1601. The third is "The Laws and Acts passed in the 
second session of the first Parliament of Charles II.,” held by com- 
mission in Edinburgh in 1062. The fourth is " Laws and Acts passed 
in the third session of the first Parliament of Charles II.,” held by 
coramissinn in Edinburgh in 1663. At the end of this volume is an 
" Act rescinding two Acts passed in the last session of Parliament, 
Edinburgh, 1063. This is in black letter. The latter two volumes of 
this bonk are not in the British Museum. (May, 1884). 

“ I'ratiiitn di Scientia d’Arme,” by Oamillo Aggrippa, dedicated by 
the auflior lo Costno de Medici, Duke of Florence; and published in 
Rome in 1553, is, according to Brunet, (Manual du Libraire). “Fort 
reehorchi, il cause des figures qui sont dans le style de Fecole de Marc 
Antoine.” 'I’he book is a Treatise on Fencing, and certainly contains 
numerous very curious engravings. 


Notes oh a ConnECTiOH o? Abtilleky Drawings in the 
R.A. Library, Woolwich. 


Bt tot I.ATB LtKCT.-ColOSEI. F. MlIlKE, 'SQL., Eotai Abtilmet. 


The drawings in thi.s volume, No. 1678, were, until 1867, tied up in a 
rude sort of portfolio, made with two loose pieces of millboard, and 
marked outside " V enetiau Artillery a name little applicable to the 
general contents. There was no memorandum to show how they were 
obtained, nor is there any i-ecord of the draughtsman’s name. 

The autliorship of these plates may, however, he attributed with 
strong probability to Albert Borgardt, first Colonel of the Royal 
Regiment of Artillery, of whose professional industry and skilful 
drawing there are many examples extant. A manuscript collection in 
the R.A. Library, No. 11956, contains several drawings, of various 
dates from 1693 to 1722, some of which are fronts of fortification, 
beautifully coloured and elaborately finished, signed "Albert Borgardt, 
1715.” The inscription under one of the mortars, plate 24, "Buda, 
1680,” is in lutnihvriting of the same character as the above signatures, 
and may well have reference to the siege in that year recorded among 
Borgard’s personal services. It adds considerably to the interes 
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l'.v ...d, , 

■■ ” 

various scales. Some of >l)r. J’ ” t. ^ ‘ * fi'i'-inuHo jj-yn, dntm to 

carcass, and there is a very peSinmlirif » 

sides and a pointed base at? 27 vir ‘ 

and there arLomem?£r b?ds Li f 

are well executed ^d • 

beyond a pencil outline. ^ njsiu.ri, but son.e are :i.,t rurried 
All the ordnance are of hm<jH ^ .1 

one piece, with a plate wb job Una vu”? I !n<>rti»r.-< fin in 

bad no trunnions. The guns at bicce.i 

mounted; No. S3 C rcTat ofanl^? It*'”"'"'’ “ 

gentleman was doubtless ^ flen'^ Sh.-or.H ” : this 

ComptroUer ” in a Train of ArtdE.,^ .'‘PP'-'rH as 

of Monmouth in 1695 . ” oigauizmd for .■^ervici.' aganwt 

verv cases terminated by clnmljem- „•! 

veiy various. The maioritv of tfiAm ^ ^ auiPti.^, vliow fonn.s are 

which has long been disused aithouL?® ““^t^cted o„ a principle 

r?®® ProVeSlLLSrr"’^ commonly applied 

1757 amd 1780 , considered it the bpsi- fr ’ wrote on Artillery in 

from the powder upon the projectilV ■'¥ S^'Htesi (dfect 

Mnler,is that "ItL not the Sward fif PP»f‘pIo, us stated by 

entrance wticli produces the ef?Ar*f chamber but its 

"nearer it reduces the elLLo?? V 

T^roduction, p. ^x.) oLthLSUiflf^ °f «ie shell.’^ ' 


Int;ition; X “L directio“rortL"S>/^ ?7S 

spherical or 

pear-shaped, w^thtmoutroTi were mad' 

Two English mortars (at pp/1 and^ 2 nfl^ 
fore part of the chamber forLo enlargement at thi 

tampion, which was lomeSy bottom oi 

shell. Others, probably foreig-n hav powder and tin 

the vent end; the obipat ^bat Muller calls a «PnU» 

at tbe extreme end of the charL^^^TT^^V^® powder might be iiniteJ 
own proved the advantage of tfis ari ^ *bat experiments of hia 
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ijist of tli6 drawings. 

{The reprene.c,^ are to the numbers m red ink on the learns.) 

1. IS^nch mortar, with trimmons, on a wooden Sea Service bed| apparently an English piece. 

3. IS-indi mortar, with base plate ; an iron plug screwed in at the bottom of the chamber. 

4. I2|«inch mortar, with base plate j marked ** Genoa.*’ 

5. 13-inch mortar; fixed ; also a bomb ” and a ‘‘ careasse.” 

6. 134ndi mortar, nearly similar to the last. 

7. Plasi of a Sea Service raortar-bed, 

9. A short chambered piece, apparently ancient ; 7-mch calibre. 

10. 134neh brass mortar, with trunnions, mounted on a brass bed similar to the present iron beds. 

11. li|-iiich mortar, fiiec! and mounted j marked Genoa.” 

12. 18-inch mrirtar, with a section of its bomb ; marked Tunis,” 

13. 12-irich mortar ; ritarked 

14. 12-irtch mortar; marked Argiers.” 

15. 12|«ineh mortar ,* marked '“The last French Model.” ■ 

18. 12i-inch mortar ; marked “Genoa.” 

17, A short chamhfrtfd bra?:* piece, with three greylimmds (?) upon it. 

Ifh A mortar with trunnions ; no seale. 

21, ISi-inch pierrit*? ur mortar; the shell fitted with lewis holes. 

23, d'h« same, in |wiicil, 

24, I5-infh murfar. with trunnions; marked “.Budal688.” 

25, 1‘2|-int*h iiiortar, witli frunnionH. 

211 The same, moindcfl fir Sea Service', and called “ S’* Hen» Sheers Mortar.” 

27. Idece of special ronsi ruction, mid with a peeuiiar kind of ahtdi. 

28. Another ahnorroal piece. 

29. A chaniher-bori’d carmou, accompanied by a peculiar missile or machine. 

SO. 10|-ineh mortar. 

31. Carious piece attached to an irm carriage by means of a fiat eascable. 

32. Along chaiubiT-liored piece on a “rear-chock” carriage. 

33. A piece nearly similar to So. SI, but on field carriage. 

34. AanthiT piece like ,Xo. 31 ; 0 inches calibre, 

35. Section of a bomb-ketch ; tnmsvemi. 

37. Another sect ion, proliably longitudioal, 

39, Dwwingi of a liontoon, showing the sides, ends and bottom. 

•ifl. Perspective general view of a pontoon, %¥ith balks, &c. 

41. 4'Vooflcm bed for aninrtar; ihrsc views. 

43, Forge cart, with iimdl, Ac. 

44, Triangle gyn ; probably of a forriga pattern, 

45, lO-ineh mortiu'-berl ; similar to 77o. 41, 

47. IS-inch mortar-bed. 

40. Petard, with its appurtenajices. 

62. IS-inch mortar-bsd. 

54. IS-inch mortar bed. 

56. “ S’' Martm Bfckmau^a Carrkga to his ISdoch Mortar ” 

00* I Brias Md gaa, with tlics brackets, wheal, nave, and axletree of its. carriage. ; ; 
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TaMe of the Gunu and Mortars in tht Collecllcm, 


'Bo. 

(3-17NS AS-D MoETAES- 

Length. 


Weight. 

' lliomrls. 



Bore, 

Piece. 



Q-um, 

Cals. 

ft. 

ins. 

lbs. 


9 

7 -inch ; short chamhered . , . 


a 

9 


... 

32 

5-inch; chambered 

m 

6 

3 



27 

4-inch; do. 


4 

0 


With ft curiinw ihelL 

28 

6-inch ; do 

Hi 

7 

0 

... 

... 

34 

9-inch, with flat cagcahle... 

3 

2 

9 

... 

... 

31 

6-inch, do. 

6 

2 

7 

... 


33 

3-inch, do. 

10^ 

2 

6 


With thf* Ordnanee Imii, 

29 

Chambered piece 

81 



... 

... 

17 

Do. 

Mortars. 

4' 


• 

... 

8 grej hounds oa. the ex't«,rior. 

31 

18^-inch (perrier) 

2^ 

4 

0 

... 

Trimiwoas in the midtlle. 

12 

18-inch, “Tunis” ... ... 


4 

3 

8,699 


24 

16-inch, “Buda, 1688” ... 


3 

9 

... 


5 

13-inch ... 


4 

8 



1 

Do. ... ... 


6 

6 

... 

»•» 

6 

Do. ... ... ... ... ... 

^ ' 

4 

6 


*** 

10 

Do., “Argiers” 

2 

3 

2 

... 

•*. 

3 

Do. ... ... 

3t 

4 10 

... 

... 

4 ' 

12^-mch, “ Genoa” ... ... 

Sf 

3 

6 

6,900 


16 

Do. “Genoa” ... ...* 


3 

6 

6,900 

... 

16 

Do. “Drench” 


3 

2 

7,000 


26 

Do. “ Sir H. Sheers” ... 

3 

4 

7 

1 

1 

62| cwfc. S 

13 

12-inch, “Tunis” ... ... 

4 

3 

0 

6,940 

1 

14 

Do, “Argiers” 

3f 1 

2 

9 



11 

llt-inch,'* Genoa ” 

S 

8 

0 

... 


30 

lOt-inch... ... ... ... ... 

3 

3 

0 

... 




DISCUSSION OF THE PEIZE ESSAYS, 

{FuUwImd in the M. A, L I*roceedin^s, in N'os. 12 md IS, Voh XIV,) 

HELD AT THE 

BOTAL ABTILLMBT INSTITUTIOX, WOOLWICH, 

On Monday, 11th Octobjse, 1886 . 


Major-Gea. H. A. SMYTH (Commanding’ Woolwicli Bistrict), in the Chair. 


This discussion^ tlie first of tie kind held at the Institution, was 
convened at the suggestion of the Committee with a view to eliciting 
further information on the Abtilleby Defence op a piest-class 
PoETEESs, a subject of so wide a scope that to treat it exhaustively in 
the limited space of 16 pages, as allowed by the Rules, was considered 
by the Committee a virtual impossibility, whilst its importance 
imperatively demanded the fullest investigation from a national point 
of view. Officers of every branch of the Service had been invited 
to attend the Meeting in order that many shades of opinion might 
be repx'esented and the subject thoroughly discussed. 


The Ohaibman. — Gentlemen j I think we can afford a moment to 
congratulate ourselves on the continued success of this Institution, 
of the Institution, — the Annual Essay. We have not got Colonel 
Duncan here, to whom I think we owe its origin; but it is a good 
thing for him to see, and we must congratulate ourselves on the having 
such a number of good Essays written on such a big subject. . We 
must also congratulate ourselves upon having a Committee who found 
such a comprehensive subject, which really afforded space for so many 
Essays. My point is this : that we have three Prize Essays, that is, 
rawmrded ill various forms ; and although you cannot say that any one 
Essay is perfect in itself, some are good, in one point and some in 
another ; and, in reality, the three of them together go towards 
making up the wffiole answer to. the question which was put before the 
'competitors. 

I have a hotter from Sir Michael Biddulph, who is very sorry not to 
bo .able .to come here, and he s.ays, speaking of the three Essays, ^^^The- 
.points omitted here are treated of there. Altogether I think that the 
three. Essays might be weaved into measures to be taken, by the. 
Governinent and into regulations for the conduct and duties of practice, 
and might form a basis of orders for an actual state of war.^^ That is 
certainly a spirited statement of the case. For ,my own part I should 
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prefer to cat and carve at the Essays somewhat, hefor*- procucding to 
base upon them any re-organised regulations. But- 1 have given y*;u 
also Sir Michael Biddulph’s views. 

General Brackenbury also regrets that he is prevented from being 
here to night ; he fully meant to have come la.st Mondaj-. 

As it is, we will proceed with the discussion, have mrt many 
rules on the subject; the rules which affect the discH.ssi<m i.ui Lecnirus 
do not apply here. We only say, I think, that everybi dy ‘.In mid ki.'cp 
as near the subject in hand as may be, and shcnihl not allow himself to 
be led off into the many important branch-roads that offer theinsflves, 
For the rest, I hope that any commentator will foci him.self m liberty 
to speak out. We are all friends, and we want to elii it tmo unotlier’s 
views without mincing matters, and I hope that it will he dune in a 
thorough give-and-take sort of manner, .so that tlie discussion may be 
useful and frank and friendly.— (Hear, hear) . 

Major S. C. Pratt. — General Smyth, and gciithma n : I huv<* been 
asked to start this discussion, and I will eoiiliue mv riritiaik.« to two 
points. Firstly, a great portion of Major White’s li.H.say is taken up 
with a description of Major Watkin’s rangc-fimier. N'ow, I thitjk, 
that, generally. Artillery officers are somewhat suspicious of range- 
finders. It is credibly reported that nine officers of ;\rtilh;ry v 
ten, at one period or other in their existence, luive invi-nied a i 
finder which has been more or less snccessfid,— gmiendly A '' 
With regard to Major Watkin’s range-fmder, we have rensoX 
believe that it is really a great step in advance beyond anything tli^ 
has hitherto been invented ; and if we contm«t, briefly, our proseiif 
system of obtaining effective gunnery with what it will \m under 
Ma 3 or Watkin s system, I think we shall see at once the onormous 
stride which his invention enables us to take. Take briefly an 
illustration. For instance, at Gibraltar, we have exeeiitional arrange- 
ments for taking the ranges of floating targets, lelegrapliiiK^ the 
information down to the batteries, and then the officer in' charge fires 
at the target in the usual way. Yesterday I was talking tci snr officer 
who had been some time in Gibraltar, and I asked him ca.sually if he 
had ever gone down to see the Artillery pvaetice. lie net m. 
Artillery officer “ Yes,” he said, « he had been down, beeause he 
found it so exciting.^ That is not a usual epither. to .■ippiy iti-iilfcrv 
practice^ and I asked him tlie meaning of it. He said 
last time I was d^n I saw a steam-launch inking a target jtemss the 

artillery range. There were three or four shots which went on diirerma 
Bides of the target tolerably close to it; but the last shot went 

s^w Th?’S so close that it seen.ed to cut t o 

screw. The steam-laTOch made several eccentric movements for a 
short time, as if it had lost its head, and then suddenly made\ verv 
straight course down to the nearest landing stage^at Gibralta/ 
Eventually, the officer in command of it was found in one of the 

newest messes declaring, after imbibing several alcoholi? drink? Hv- ■ 
under no conditions would he drao- » uiiuks, thui 

range.” Of cour^ T W ^ artillery 

ge ui course that was an exceptional case, but still it is an 


BisctrssioH an msmB, 


49 



instance of wtat may happen under modern conditions when firing 
with heavy gnus at floating targets in motion. ' 

Take the other^case. 1 had the good ^ fortune to witness an experi- 
ment on Major \\ atKin^s system at Plymouth under what we may call 
Service conditions. Everything was tolerably unfavourable ; the 
weather was bad ; the range was obstructed ; they had only recruits 
who had been but a- few days at drill to serve the guns ; the guns were 
in caseinates ; Major Watfeiii had only a very short time to put iip his ■ 
range-finder. ^ Two lO-ineli guns were fired by the recruits at a target 
going about six knots an hour, nearly two miles away, with a. heavy. , 
sea in front of the range. The officer in the casemates had nothing 
to do except to look at a dial on the face of the wall, which gave him. 
the training and elevation of the gun. Every nowand then an electric 
signal came from a point above at which the observer was. Are you 
ready ? The gun was made ready and the men stood clear without 
having any trouble about laying it. The observer from a distance, 
Wiio had a clear range of vision, by putting his finger on an electric 
key sent off those two gims. You could see the shots in the air falling 
on the target at 3000 yards range a few feet apart on the water-line. 
Any one who knows Major WatkinAs system knows that what can be 
done with those two guns can be done with any group of guns ; and 
my first point is that the system, of Major Watkin, or one similar to it, 
is a power to our coast batteries which we have never before possessed, 
and which we, as a Regiment, ought to try as far as possible to establish 
and to work for our own benefit. 

The second point which I would refer to is the general question of 
Harbour Defence. I had the opportunity the other day of being 
present, as a spectator, when a certain portion of the Fleet attacked 
the harbour of Milford Haven. General Smyth, who was then the 
chief umpire, made the umpire rules, and no doubt has formed his 
official opinions on the subject. I only went as a spectator, and my 
views are simply given as such. If one were to try to describe the 
defence arrangements in one word, I, as an outsider, should put it 
briefly as "^^chaos."^^ There were so many different people all doing 
} their work well but, as it were, clashing together. At Milford Haven 
I we had first, the Engineers, who laid down an elaborate system of 
I mines, and protected those mines by a boom of wood. Then beyond 
! there was a further system of electro-contact mines. That was one 
' branch of the defence. Then a second portion of the defence con- 
sisted of the Engineers working from the land with electric search- 
lights on the mine-field and in front of the mine-field, so as to light up 
; the enemy^s boats as they advanced to the attack. Thirdly, we had 
the naval people, who had torpedo boats and guard boats, who worked 
on the system which they thought most applicable to the defence. 
Fourthly, we , had several heavy batteries which, ' under the Umpire^s 
Rules, were to fire on the boats as they saw them. 

Now what was the result? All these people were more or less 
working against one another. 'When the attack came off, I was right 
in the middle of it. To and fro across the mine-field, just were the 
guns were supposed to fire, the defence boats were crossing equally 
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with, the attack boats. The electric light at tlio siflc was wnrbijjg oiiito 
irrespectively of the people who worked t!ie gmif-. h j- .ju^i nis. 
possible by the electric light to distinguish betwvt'ii nil iiJjiu'K'h.g heat 
and a defence boat; and I think there was not the ttiiiCi that 

during a considerable portion of the time tlie dtfendcrs wui-e firinr, 
into their own boats. " 

® lessons to be learnt, no dnuht, frurn the 

MfordHa,ven experiments; but the lesson that ha.s refoivinv lo jliis 
discussion IS simply this that we must have a unity of eoniiiiund iji 
the matter of the sea defences of our dockyards aiid' ; and 1 
do not think we can get that unless we have .Honirthing whioli vu Imo 

t for want of a WtS.-r nanio, 1 

should call Fortress Companies,” or “Fortress Baiuwits,” conijio.^ed 
of men who are thoroughly capable of looking after all the elect riad 
arrangements connected _with the guns, and also those eonneeted with 
the mines. Whether it is possible for us to get the submarine niiniiK^ 
™gements outof the hands of the Engineers 1 d<rnot blml ; tr 
if it IS not, I would put it forward. Sir, as a sug<r(>stion that a 
certajiu portion of our Itegiment, in combination witrtho 1^4 i rs 
should be set apart for working the sea defences of thei fes a .d 
that those men so set apart, whether they were En-dneers oi wtt or 
they were l^rtillery, ought to be under one oomS and ndci 
similar conditions of pay and emolument.— (Cheers). “ 

LTr 

as much as possible. Therefore^! need dccupfno° tim?in satw l'"'" 
much appears to me to he admirable in 

discussion, I looked out for SmetW a view to 

Now on page 500 of Maior Whlto^iF ^ disagree with. 

thoroughly Isagree titrnlmdy,^'rtS^^^ ^ 

recognition of the necessity of combination^of tie A sjifiicicnt 

the mines. I believe it Ls S down fi 

especially, in all the best books that J a itf *1®- f War 

complete combination of fire and miners at,,- “ defended liy a 

ships wiU always force a 

those means of defence and not hv the tL 

only by mines, the ships will graLanv*fisli*T*^®'’’ ? defended 
if it is defended only L guns^ ^>7 some means; 

^putes Essay, where he says— “^Thpa» Major 

chance. Take for example thTc;se of an 11 foft to 

a channel well laid with mines— there it 

serious artillery fire.” T sl,nnlrl x? fo% to oppose a 

no^ to oppose a serious artille^i^ fob Thlf V^tf 
Such information,” referring to some fw he says,— 

wea^nce and vtMf 
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Bavjj and giving other information, would be of priceless value, for 
it would decide oiico for all wliether fire should be opened at all ; and 
if at all, when and wliere it should be '■ directed ^ for: any effect/’ I do 
not know wliether this is meant to apply to the same circumstances; 
it may or may not do so ; but I will take the first quotation, namely, 
the suggestion, that if the passage is well closed with mines you 
might waste fire on an approaching ship/’ and I will assume this to 
apply only to what he speaks of as the primary fire, that is, the fire 
of such very heavy guns as may be supposed to be capable of reaching 
the vital parts of a ship and desti’oying it. If you reserve your fire, 
one of three things would happen. Either the ship would go on and 
be destroyed by the mines' — that would be the best thing that could 
happen— but even then the artillery would suffer from people observing 
that the artillery fire was not forthcoming; thus they would lose 
confidence in it, for the future underrate it, and pmbabiy say to them- 
selves, It is a good thing that we had the mines.” That may be a 
comparatively small evil. I will next take the second contingency. 
Suppose that by some possibility, something goes wrong with the 
mines, and the ship gets safely through them, then you would indeed 
be sorry that you had not brought the guns to bear. Lastly, supposing 
that the ship finds that there is no fire directed on her, and suspects 
that she has been drawn into some trap, she might haul off and stand 
out to sea. But while I think in this particular case it would be a 
mistake to reserve your fire, I fully admit that it is most important 
that the saving of ammunition should be kept in view throughout, 
especially by the employment of what Major White calls secondary 
fire to support the very heavy guns, and prevent the waste of their 
ammunition on minor objects. Take such a fort as the Turret at 
Dover; that might be possibly attacked by small vessels, I have in 
my pocket a letter from Sir Nathaniel Burnaby written on the subject 
to me, in which he says that if ever English forts are attacked, it 
would be by small vessels in large numbers. If that was the case, a 
fort that stood isolated to any extent would be very badly placed if it 
had to expend its heavy ammunition unnecessaifily. The expenditure 
of ammunition is a still more serious consideiation with ships which 
carry a very limited number of rounds. Every case has its own 
peculiarities, but very often it is extremely unsafe for vessels to fire the 
limited number of rounds that they have. I believe that when the 
attack on the forts at Alexandria took place, the contingency had to 
be taken into account that the Fleet might possibly have to suddenly 
fight the fleet of another power. If ships have only 100 ’or 200 rounds 
per gun, of course the limit of ammunition each vessel can fire is 
very restricted. 

Every powerful battery then, I think, should have guns near it of a 
secondary calibre to support it and save the ammunition as much as 
possible ; and if the case is contemplated of a fleet really fighting a 
fort, and not merely running past it, but having to engage it for any 
length of time, surely it might be a good plan to mask the best guns 
and make play with all the secondary guns until you had drawn such 
ammunition as the ships can afford to give and, if they gain confidence. 
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draw in clos©^ then you cau uuiBask tis primary gtiBP# I do not talco 
it that a . vessel can know exactly wliat sort of projectiles lire lieing 
fired at her, and if she gets confidence from tim smalj iiijiir? mllHteil 
on her, she might' gradually draw in. Ferliaps iJ/yor U hiie wonki 
tell us hy and by what he thinks on the 'subject of the combiiiatioii of 
the guns with the m.ines, and also of the support ot* lioavy giiiw by 
secondary' armaments, with a view to saving amriiuiiitioii 
as possible, 

■ Colonel B, Markham. — General Smyth, and gentlemen : a rftirmrk 
has just been made- by Major Pratt with reierence to pno^lire 

made at Gibraltar ; I think the case he alludes to iiuist have Imppeiii^l 
at the time I was in command there. I fancy that he* iiiiist have been 
somewhat misinformed as to the circumstances, A. meeting like thin 
is hardly the place in which to give an explanation hI a motlrr ^>1 thca,t 
sort, but I think it is right to say that the practice wan iioi Iroiii the 
38 -ton gun only ; the practice was from the batteries fU Gi oral tar at 
a target representing an enemy^s ship, towed by a steam laiiiic}!, 
coming into the harbour, and being fired at iu successi^oii ly each 
battery as it passed. There was, no doubt, great excitetneot at tlu* 
time amongst the men, and they were very anxious to make grmd 
shots. A Serjeant, I believe, laid the gun on the steam-launch, and 
when he gave the word Ready, the man who had the lanjaird in liis 
hand, being in a very excited state, pulled the lanyard and let fly 
almost before the lannch had passed the mark, and 1 am not sure that 
the shot did not cut the tow-rope close to the stern of the laaiicli. * 
Major Pratt will, I think, excuse my mentioning this. 

There are one or two other things that I should like to refer to, 
although I think there is really very little to say, because, as General 
Smyth says, the three Essays taken together have exhausted nearly 
the whole of the subject. 

In these days naval tactics, as is remarked in one of these essays, 
have very much altered, and the attack of a fortress is not now what 
it was in old times. In the old days the Admiral ordered his fleet to 
attack in line ahead or in line abreast, as he pleased, and he caine to 
close quarters and bombarded. I rather think we imagine that in 
these days an enemy^s fleet is going to attack us in the same way j but 
it appears to me that that will not he quite the case. Naval tactics, as 
I say, have very much altered, and I think that the Artillery Com- 
manders of fortresses oUght to have some knowledge of the form of 
attack which will be directed against their particular form of fortress. 
(Hear, hear). This is only to he done by appealing to naval oilcers* 
and I think that some Naval Commanders ought to be instructed to 
examine each fortress. All our sea-forts are different, and a diiferent 
form of attack would he necessary for each ; but if a naval officer were 
directed to examine and advise as to two or three modes of attackinf'^ 
that fortress under the naval tactics of the present day, and submitted 
Ms ideas to the Admiralty, and the Admiralty communicated them to 

I The fact was it was reaUy a very good shot although the Sergeaat was of course wrongr in 
laying on the launch. ^ 
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tlie War Office^ and so on until they' reached the officer commanding 
Eoyal Artillery in those fortresses, those officers would be far better 
prepared to establish a good defence than they are at present. 

Major V/’hite remarked/ also, as to certain people having ah im- 
pression that it would be better to have armour-piercing guns in 
separate emplacements, and not placed together in batteries. It is my 
opinion (though I may be wrong) that that is quite the line that 
should be taken where available ground can be obtained for making 
those emplacements, and those guns should be on the Moncrieff 
disappearing system. But I dare say some difficulties would arise in 
grouping the guns together, because if they were placed at some 
distance apart, it would be more difficult for Major Watkin^s Position- 
finder , to direct the firing. 

We may remark also that Major White has not said much about 
the permnmk. The writer of the Silver Medal Essay, Major Rainsford- 
Hannay, has gone into that subject to a certain extent, and so also has 
Captain Nash ; but neither of them has gone quite so far as I should 
have liked to see him go. There is no doubt that when war occurs, 
places like G-ibraltar/ Malta, and perhaps Bermuda, Halifax, and our 
Colonies whore there are large forts, would denude our home garrisons 
of a very large force of Garrison Artillery. One of the essayists 
(I think, Captain Nash) says that of course they would be supplemented 
at home by the Auxiliary Forces, — the Militia and the Volunteers. 
But when war occurs, we are not prepared to work these forts with 
men who come into them at a day’s notice. We have heard what 
Major Pratt has said as to the necessity of men being thoroughly 
acquainted with every part of the fort in which they have to work, 
because they are very complicated places, and their armament is very 
complicated, with all the hydraulic machinery, and, it may he, steam 
machinery, and all the new contrivances. In time of war the Royal 
Artillery are removed .from these places and sent abroad; bnt it 
appears to me to be quite necessary that a few men should he left in 
each place to do the chief duties at the guns. Are we to expect that 
the Volunteers or the Militia will be able to step in immediately and 
take up the duties as if they were accustomed to them, never having 
seen these mechanical contrivances before, and perhaps only having 
been working a 40-pounder Armstrong gun, or possibly a 64-pounder, 
or even an old 32-pounder smooth bore ? You cannot expect these 
men at a moment/ s notice to step into a fort and work the guns at 
once, without any knowledge of them whatever. Therefore I think 
that when the usual Militia training comes on, the Militia should go to 
certain particular forts that they know, and that they should go to 
them every year, and that they should know the working of those 
forts, and knW the armament ; and that the Volunteers in the same 
way, when they can afford time to go out, should take their training, 
if only even for a week or ten days, in those forts that they will have 
■to' man. 

It is hardly our place here to discuss what the Militia and V olunteers 
are to do. I suppose there is some organized system at ^ the War 
Office, or in the Intelligence Department, by which all this is settled. 
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But we know quite well tltat it lias not been settled tbat the Militia 
and Volunteers shall go to these particular places for thoir training. 
It is rather taken for granted in the Essays that the men know their 
business, but I do not see how they can do so, if we are to fall back 
upon the Militia and Volunteer Artillery, and they do not know the 
places which they will be called upon to serve in. 

I make these remarks, because any remarks made on this subject 
are very often taken notice of. — (Cheers). 

Majob G. Mackinlat. — I would refer to one point which has hardly 
been raised in the Essays ; — whether the advantage of the defence of 
a maritime fortress over the attack has been increased by the new 
arrangements which have come into force in the last few years. If, us 
I believe, modern improvements have increased the power of the 
defence, the question then arises,— What rnethod.s will probably be 
adopted by- the attack, and what consequent arrangements should bo 
made by the defence to meet them ? Taking it for granted that fort.s 
are properly prepared and armed with modern ginis and appl)iinc*c.«, 
there can be no doubt that position-finding contriviuiecs, giving 
accuracy of fire, afford a great advantage to the defence. The naval 
service, on the other hand, does hot possess a eorrespomling advantage ; 
for, although war ships are anned with accurato guns, the'y liavt? nor 
a good range and position-finder, and the w'ant of it i.s much felt. 

Submarine mining has given an enormous addition to tin; power ui’ 
defence, obliging the attacking ships either to remain stationary tn- 1 . 1 
keep at a certain distance, or to proceed very slowly. 

Assuming, then, that the defensive power of forts is increased, what 
alterations in the tactics of an enemy’s fleet are likely to be adopted ? 
Would there not be an increased probability of night attacks, or of 
ships slipping past the forts at night, or of surprises ? The electric 
search light has been introduced, and increased vigilance will certainly 
be demanded; frequent rehearsals will be very necessary when, tis 
Major Pratt has already pointed out, attention will be drawn to the 
present evils of divided command, and to the great necessity of having 
the sailors. Engineers, and Artillerymen of the defence welded togothim 
under one responsible head : and as the fight will probably go“f.ii at 
night, every effort should he made to prevent that chaos which wo 
have just heard exists under the present organization. 

Another subject which is dwelt upon in one of the Es.says i.s the 
employment of machine and quick-firing guns; they are now coming 
into the armaments of forts, and they have already been adopted 
on board ship. They would seem to be much required to repel ni^ht 
attacks, on account of the rapidity of their fire, and their suitability 
im ae comparatively short ranges at which night firing, even when 

aided by the electric light, must be conducted. 

The only other point to which I would refer is accumey of fire and 
training of the men. The navy have a means of practical trainin<^ 
in_ aiming and laying which though economical is efficient ; this system 
might be adopted with advantage in the Eoyal Artillery,— I mean bv 
the attachment of Moms tubes or rifle barrels to guns. By laying 





tlie gun and firing tlie tube yon can see whether the object aimed at 
is hit, and this is a mnch nearer ' approach to ' reality than simply 
drilling the men at laying the gnus.".. In' this way gunners might be 
more effectively trained in laying than they are at present. 


Major Watkin.— With shot ; a little more noise than blank, perhaps ; 
but really it is not the men^s fault ; how can they get accustomed to 
firing with the small allowance of ammunition, and how are they to 
become familiar with the working of these guns, when the best part of 
their time is taken up with fatigues, company, and carbine drills, and 
also, in many fortresses, from the difficulty of transporting the men to 
..where .these big guns are mounted ? . ■ 

The French, I believe, tried years ago to give the necessary training 
and practice, without the attendant expense, by mounting a small gun 
inside a big one. ■ The men had then the excitement of actual practice' 
at a target, and really laying their guns, and thus avoided that 
abominable,— ^Hrail rJght,^^ trail lefV^' ^^fire,^^ we so 

often hear from the drill, instructor. , 

These .are the points which have. struck me most forcibly in carrying'' 
out experiments. . , It is difficult for men to learn, their drill without 
constant practice, for which, apparently, time is not available, and to 
make efficient practice without the ammunition, which is not allowed. 
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General Smyth,— S hotted or blank ? 


Major H. S. S. Watkin. — I can quite endorse what Major Pratt 
and Captain Orde Browne have said about submarine and artillery 
defence. It is laid down by authority in the Manual of Submarine 
Mining/^ that mines alone, or ai^tillery alone, will not efficiently defend 
a channel, but that both combined render the passage by a fleet almost 
impossible. But as far as I can gather there has been nothing laid 
down as to the respective duties of the R.A. and E.E., in the command 
of a fort. Take the case of a night attack, and that at present there 
is only one electric light (though the late experiments at Milford Haven 
showed that four or five will be required), who is to have the control 
of that light, the R.A. to direct their guns, or the E.E- for their mines? 
I presume the senior officer of whichever corps he may belong will 
take the entire control of the fort ; but before the time for action 
arrives, this question ought, I think, to be settled by authority. I 
quite agree as to what has been said as to the submarine mines and 
garrison artillery being joined together for coast defence. At present 
the Artillery officer knows practically nothing about the submarine 
defences ; possibly the Engineer is as little acquainted with that of 
the Artillery ; but if both were amalgamated into a Coast Defence 
Corps, the efficiency of the defence would be greatly increased. 

Then, again, we greatly suffer from the small amount of practice our 
men get at working and firing big guns. I have experienced great 
difficulty in carrying out experiments with Position-finding, from the 
little acquaintance the men have with their guns, and on account of the 
noise they make when fired. I have seen a sergeant turn pale with 
fright at a 10-inch gun. 
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_ Majoe N. Wamoed.— T he only subject upon which I can pive any 
information, I think, is with regard to the remarks which hare beeJ 
made about the bombardment of Alexandria. Major Wliitc mentions 
in a note in his essay, as an example of the power of i-esistaDco of 
masonry to arWiery fire, the defence made by the Hosjiital Buttery at 
Alexandria. But there was no masonry there except the reyetments 
used for keeping up the parapet. There was a large masonry rmminl 
m the centre covered b, SO cr S5 feet of Band, bS tbe g” ^ 3aTe! 
meuts had nothing in front of them except a 4.foot wall of soft ^one 
and these revetments in front of the guns were knocked absolutely to 
pieces ; both the guns were so choked with the <h'bm of the rcvcrm«ifs 
that they could not be traversed at all, and the left gun was t wt 
over on its side. The battery was put out of action Ld rendered 

it ^ tJiat as a matter of bravado 

It was fired the second day, but that must have been ivithout the I ns 

material for parapets, and certainly anybody who saw the 

ssiriToS? s'n? B rFH 

rsbTb^d'^nXi^ t 

1500 yards. As a mIttoTnf f. J ^ distance of about 

that nearly the whole of the tours) | 

said so p4liclyin my lecture 4d I hall® ships were inflicted. I 
contradict me. They then withdi-ow found anybody to J 

about 2500 yards, and there anchored a°nd bombalded'^tl^ I 

I was told by a newspaper correspondent whn m forts; and | 
occasion, that the moment the ships anchnT-«i^ present on the ’ 

i™, tic fire of the forte »1»£ J S,t I i'S'’ a™ < 

if .n, proof oim be positive, that in future iLS foi“ 
ships are are very httle to be feared so lo^o- « Jtl 
and they will be best kept on the move ® ; 

batteries in position inJhore, out of 'theSWli 
moment a ship anchors and t.o,vrvL . of the ships. The 

finder, a salvo should be fired It he/LZ ff Position, 

compel the ship to shift her position - Md so as to 

position her fire wffl be of verl little valnf ® ^er 

The next point to which I wish to d™ w i- 

01. *b ™s otei« b, ^tiru.tL^“-s:‘rt 
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I do Hofe know that I am a wery strong believer in attacks bynigkt^ 
either by land or by sea; but if we are to have attacks by night it is 
important that we should make use of the electric light. Has any one 
ever tried laying a gun by the electric light ? I should think it must 
be very difficult indeed. It is exceedingly difficult to lay a gun by 
moonlight, and I suppose the electric light is very little better than 
,, the brightest moonlight. 

General Smyth has said that the subject given for the Essays was a 
very large subject. Speaking as one of the judges — the only one 
present to nighty— it appears to me simply enormous; so large that I 
confess I was rather delighted that Captain Nash had somewhat avoided 
it. It is true that he avoided it by mistake, because he speaks of a 
fortress when he means a fort ; but what he has said as to the defence 
of a fort seemed to me to be most excellent, though it did not cover 
the whole ground. 

The defence of a fortress is so large a subject that no human being 
could put it on paper in 16 pages. There is, first, submarine mining, 
and then the defence of the land side of the fortress. That alone is a 
subject upon which a man might perfectly well write a volume, supposing 
that he knew anything about it. It appeared to me that the subject 
given for the Essay was really too large. Speaking as an individual, 
I should have preferred that it should have been, The practical 
working of the Artillery Defence of a Eort.^^ That, I think, might 
have been very well compressed into 16 pages, as shown by Captain 
Nash in his essay. But the Artillery defence of a first-class coast 
fortress includes the defence of the sea front, the defence of the land 
front, of which we know very little ; the use of submarine mines, of 
which we, as a regiment large, know nothing ; and the use of guard 
boats aud torpedo boats, and torpedo practice, of which we not only 
know nothing but never shall know anything. The subject therefore 
appears to me to be so large that it could not be completely dealt with 
within the limits assigned. — (Cheers.) 

Colonel Mareham. — I do not wish to trespass on ground which has 
already been gone over by Captain Orde Browne, but he was alluding 
to the primary armament of a fortress and to the secondary armament. 

I think it is perhaps rather taken for granted that all fortresses or forts 
have a primary and a secondary armament. I am afraid that is not 
the case; I think I know one or two instances where it is not so. 
Captain Orde Browne mentioned that it was hardly likely that heavy 
guns would throw away their shot upon small craft, and possibly would 
be attacked by small craft. The large iron-dads of the present day 
probably would not risk running over submarine mines. The result 
would be that they would send in a flotilla of small boats, which would 
hammer away and do a great deal of damage to a turret. 

The same thing as to primary and secondary armaments may he 
said with regard to Gibraltar. Therefore the secondary armament 
which is talked of, to all intents and purposes does not exist except in 
cexbain places. I rather maintain that the Turret at Dover is not 
supported by a secondary armament. It is a very long way out at 
sea,— I dare say 800 to 1000 yards— and if it were attacked by these 
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small vessels, that wotild make the range so much the lotif>-er for the 
guns that had to support it ; and I certainly think tliat iticuHan.'s oufdit 
to be taken to place a certain number of quick-firing guns in the 
iramediate neighbourhood of the Turret. ^ 

question that I was going to allude to, was the the position 
of the Oomman^ng Officer of Artillery on the occasion of the attack 
of a fortress. He has a very difficult and responsible po.iition. I 
think it IS laid down in Major Rainsford-Hannay's essay that he should 
™ a portion aoa fct h, slcld bo in b,!; 

District Commanders. Those District Oommandors, a.s 1 uiider.stand 

WalS the observing stations, from which Major 

Watkins Position-finder would come into play. But the officer 
commanding the Artillery will have to seleit a position some U n * 

cation with_the observing station. There may be several obseiwiig. 
stations, and telegraphic communications are not laid in a simrle d.,v 
There is a great deal to be done. When I commanded in febrnttn; 
got we appointed two observing stations * We 

got the Engineers to lay telegraph lines to certain central noints 
to gioups of batteries, and it involved a good deal of work ^ It is 
M very probable that the Bu’<»ineers 

mS sevZf ""T >T because the/woffid 

want several telegraph instruments to lay down the line hi +V,o+ 

(S.heZr*"" ““ trie/llZ 

Pei'baps, be allowed to mention what has 

wdforibZied. “‘i” 

the Royal Engineers with 2 Stfon find^^ “® 

at PlymVth, a^nd it wal fonS tor^torv oTdffiarv“Zf 
we could follow a gun-boat with ease up to 2000 yards AW 
just as easy to tram a g*uu to a u-iven n-p ^ -^ow^ it is 

mglt » by d»,; ™d®lL™forZtrZ .a W 

there would be'uo difflculty i» Sg guns at „Zt V 
actually lay the sights of the a? <fo not 

electric light, but the cross-wires^of the PosithiT *be 

tie Bbip, tbe range »d training are sent automaS^SyTo tL°|if ““ 

I SrnrSZ^ZL-nlZ ‘ 

.object^ but on a given, square. ^ ^ given 

respXn^WrSo?-td^^^^^ improvement in that 

signal to the guns very slightly in advance squares, and 

has been termed, “ predicted Jking” We found thaTJ-T^^®*^ 
men not expert with the training anR ele^K “ * ? and 

t°al^”"Zn*u.e'1S “^Zedlt 

Poeltion-inder t^ ,be £“4^ tr*n\rg 
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are readj to lay^ predicts the position tlie ship will occupy ialf-a-minute 
or more in adYance. The dials on tlie gun-floor automatically indicate 
tlie range, and training to hit, that predicted position. „ When the guns 
are /laid, an electric tube is inserted, and a signal goes up to the 
obserYing station that all is ready for firing. The F.-.C.-O. in charge 
of the Position-finder, which is of course laid on the predicted position, 
looks through the telescope and watches for the appearance of the 
ship in the field of view, and when she arrives at the cross-wire, 
presses a button, and the guns are fired. Thus if we have a small 
body of men well acquainted with the peculiarities of a fort and the 
working of the Position-finder, the rest of the work could be efficiently 
done by the Militia or Yolunteers. At recent practice at a moving 
target towed in a zigzag course across the water, we succeeded in 
hitting the target five times out of ten rounds, the range varying from 
2000 to 4000 yards, the gun being entirely laid by the predicted firing 
method. 

One great advantage of position-finding is that the fort can really 
be commanded and fought by one officer. Take, for instance, Bovisand, 
one of the outer defences of Plymouth Harbour, there we shall have 
six Position-finders, separated from one another, but connected by a 
covered way ; the commanding officer has simply to go from one 
instrument to another and point out the ship he requires the guns 
worked by those instruments to fire at. Each gi^oup is bound to follow 
and be truly laid for the particular ship the telescope of the Position- ■ 
finder is aimed at. I may mention, incidentally, one great improve- 
ment that I trust ere long will be carried out, that is the graduating 
of the index plate with ranges, instead of degrees. 

It is obvious that for a gun mounted at any given height above the 
sea, each degree of quadrant elexmtioyi shown on the index plate, 
represents a certain range. Why then not at once have a scale of 
ranges, and not bother the men with degrees, which without a table 
(and I venture to say not one of our forts have one) is absolutely 
useless. 

Gehiral Smyth. — Can you tell to what extent, if any, the Position- 
finder has been introduced into the Service ? 

Major Watkih. — I hope by April next the outer defences of 
Plymouth, the Needles, Hatherwood, Cliff End, and Hurst Castle will 
be thoroughly set up with Position-finders. It may interest officers to 
know that Hurst will be worked by a Position-finder at Needles, three 
miles distant j Breakwater Port will be worked from Staddon Heights, 
a cable has already been laid, and conversation by means of telephones 
is found to be loud and clear, notwithstanding the other current 
passing. I wish I could have had a Position-fiader here to night, to 
show the method of working, as a description is difficult to follow. 

Captaih Leach.— I should like to refer to one point which is men- 
tioned by Major Eamsford-Hannay in his essay, and which has also 
been referred to by Major Watkin and Colonel Markham, and that is 
the of a fortress* A good many of the officers here present 
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Wten ColoBel Marktam was there. I believe^ some eombined 
practice wa;S carried out from the different guns along the '4ine wall/^ 
but^ .if Oolonel Markham .win mind my saying sOj, .that practice 
was unpopular with' the meuj simply because it was a new ..thing, — 
nobody understood anything about it, and it was so new that it had not 
had time to interest any of them, and they looked upon it as something 
out of the ordinary way, which was rather a nuisance. But I am 
perfectly sure that if it could have been carried out a little further, this 
practice along the ^^line walF^ would become very popular with the men 
as well as the officers, and would be carried out well. 

There is another point that I should like to draw attention to, and 
that is the subject of Commanding Officers’ parades. On days when 
the men are allowed to come away from their employments, they are 
usually taken up by Lieut.-Colonels’ parades on the Eock. These 
parades, in nine cases out of ten, are used for the purpose of battalion 
drill. The subject of battalion drill, I think, is hardly of the same 
degree of importance to artillerymen as the subject of our gun drill 
(hear, hear) ; and the working of the heavy guns on the Rock I think 
should come before the efficiency of the batteries in marching past, in 
combination with infantry regiments, for the purposes of the Queen^s 
birthday and other parades of that sort.— (Hear, hear). 

It has been suggested by Colonel Markham that the Auxiliary 
Forces would not be competent to take the places of the Royal Artillery 
in these fortresses with the 1 0-inch and other heavy guns, if those 
forces were sent to the Rock and to similar places. But why is that ? 
Is not the principal reason because the Auxiliary Forces have as their 
principal aim and object to learn to march past and to do battalion 
drill well on their inspection day, and not that they should excel in 
gun drill ? I think those officers who have seen the Auxiliary Forces 
at work will have found that those forces spend the greater part of 
their time in doing battalion drill and company drill. 

One other point that I should like fco mention is the fitting of 
Martini-Henry rifles on to the big guns. In the battery where I was 
quartered, in the King’s Bastion, at Gibraltar, every facility was afforded 
for that. One of the 10-inch guns was in the men’s recreation room. 
There is no reason, except the slight expense, why the men should not, 
for their own amusement, have either the Morris tube or the Martini- 
Henry rifle fitted on to the big guns, and I am quite sure that if that 
was carried out there would be a great improvement in the practice 
generally with the guns. — (Cheers). 

ConONBL Markham. — Captain Leach has, I think, almost recom- 
menced the siege of Gibraltar ; I am not going, under the circumstances, 
to undertake the defence to night. 

Gineral SiWTH. — I ana sure we shall all be happy to hear you at 
greater length upon a future occasion. 

; Captain ■ Jackson, R.B. — As an Engineer,' and therefore almost a 
layman in the matter, I feel great diffidence in speaking on the subject 
under discussion f but I should like to follow what Major Watkir 
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has said with regard to the laying of guns. He has very ahly shown 
us the use of the Position-finder^ and I should like to lay stress on the 
necessity of it. It is imperatively necessary to take the laying 
of these heavy guns out of the hands of men who are liable to funk^ 
or at all events to excitability. We must consider that the guns are so 
important^ that you should utilize every shot to its utmost capacity. 
You cannot afford to waste a single shot from a big gun. 

Something has been said about primary and secondary defences. 
Prom what I have seen of a good many of our Colonial harbour 
defences^ I cannot help thinking that we shall be exceedingly fortunate 
if we have even the primary defences alone to. rely upon. Tlieiofore 
the big guns in encountering ships must make every shot tell ; and 
for two reasons ; firsts that batteries often have only a very short time 
in which to fire at passing ships ; and^ second^, that big guns are as 
vulnerahle^ almost^ to evil chance, as little ones. To illustrate the 
latter point take the 100-ton guns at Gibraltar. During the time that 
one of these guns takes in firing a couple of rounds at some first-class 
iron-clad worthy of its prowess, several thousand Nordenfeldt bullets 
might be discharged at it, and any one who is acquainted with the 
emplacements will know that an unlucky shot might find its way into 
the loading port, and by cutting a hydraulic pipe, put the gun out of 
action. 

Conversely, a single well-placed shot from a gun of sufficient calibre, 
may disable an iron-clad. In proportion then to the value of individual 
shots from heavy guns, is the importance of furnishing every con- 
ceivable mechanical assistance to an observer, who should not oialy be 
provided with the very best means for laying his gun, but should also 
be an expert and capable of doing the fullest justice to the gun.— 
(Cheers). 

General Smyth. — Have any of the officers present taken part, 
within the last few years, in any practice at moving targets ? If so it 
would be useful if they would let us know what sort of success they had. 

If no other officer wishes to address us, I will put the question to 
Major White, whether he can give us any additional light on any of 
the points which have been raised. 

Major A. W. W hits.— I feel that I am about the last person who 
ought to speak to-night, because I have already had my say. I find 
however that I am^ the only representative of the writers of the Essays, 
neither Major Rainsford-Hannay nor Captain Hash being present, so 
I suppose I must answer for the triplet. 

Fortunately for me there is hardly anything in the way of criticism 
to reply to, so I may, I ^hope, assume that w© have fairly expressed 
the opinions of the majority of our brother officers. I say we,^^ 
because we three really put the same ideas into different words 
allowance being made for omissions which the limit of 16 pa^es 
rendered unavoidable. ^ ^ 

In tlie discussion to-night, two points have been specially noticed, 
to which I Will briefly refer. 

Captain Orde Browne, in his remarks on the mutual relation of the 
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defence by gnus and by submarine mines, bas made it evident that I 
at any rate did not make my meaning as clear as I ought in the matter. 
What I wanted to say at^p. 500 amounted to nothing more than this, — 
that if yoiir enemy were bent, upon hanging himself, you might as 
.well give, ^Mm rope, I did not. intend to go into .the question of the 
best .tactical use of torpedoes and submarine' mines, which is I think 
one of the future, as regards the Eoyal Artillery. ■ • ' 

The other point that I must notice ' is Major Walford^s correction of 
my facts in respect to the attack on the forts- at Alexandria. , I have no 
doubt I was -wrong in attributing some importance to the masonry -of' 
the Hospital Battery. I have never been to Alexandria, and my chief 
authority was the American official account of the forts, ^ which I 
must have misunderstood in this particular. I do not, however, think 
that this much affects the general conclusions I came to. 

As regards the question of ships forts, no doubt,if in attacking 

forts, a fleet can, by anchoring close in, direct a fire upon them such 
as they cannot reply to — ^it gains the advantage. But this may not 
always be possible ; and granted equal conditions, it seems to me 
that the forts would be more or less nonplussed if the ships manoeuvred 
while in action. Certainly, the fact of the Monarch not having been 
once struck at Alexandria, seems to favour my view. 

With regard to other matters discussed this evening, especially the 
question of penonnel^ I am afraid that it is too late at this hour 
(I sea it is ali'eady half-past ten) to go into them. 

I cordially sympathize with those who have pointed out our great 
difficulties in working under the present system. I did not deal with 
the subject directly in my essay, because I thought that if the vast 
importance of systematic preparation applied to coast fortress defence 
were once fully appi’eciated, certain changes must follow as a matter 
of course. History affords us many examples of evils overcome less 
by direct opposition than by the spread of correct ideas, and with this 
feeling, I left the matter alone. Everyone knows that the question of 
our organization must be taken up sooner or later. The fruit is ripe, 
it is but a matter of time, when it will fall to the ground. 

I do not think there is anything more that I can say, all the rest 
having been dealt with by other speakers.^ — (Cheers). 

G-enebal Smyth.— G entlemen ; it has been a very agreeable and 
easy part for me, so far, to listen to this discussion, which has 
tended, little - in any direction contrary to the spirit of the Essays, and 
from which it would appear that we are all agreed on the main points. 

I experience, however, a little difficulty now, as to whether I ought 
not to have got up and spoken -earlier as a dissentient in some 
particulars, and as to whether I ought tc mention my divergence at 
this late stage of the discussion, I ought, nevertheless, at least to 

1 Eeporti of tlie Britisli Haya! and Military Operations in Egypt, 1882, by Commander .Casper, 
E. G-oodrich, tr, S. l^ayy ; published by the Havy Department. 

I mucli regret that I had not then seen Major Walford’s complete and interesting paper on the 
Bombardment of .Alexandria,;. in theDroceediags -of th# E, U. S, Institution, 
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glance at the various comments and remarks which have been contri- 
buted this evening. 

Major Pratt brought up two principal points. Eefemng to the 
MilEord Haven experiments, he spoke of the universal destruction, 
friends and foes alike, which appeared to him at one period to set in 
over certain areas of the water ; he deduced therefrom the necessity 
for some understanding being arrived at amongst the various branches 
of the defence; and that necessity has been generally alluded to both 
in the Essays and in the remarks upon them. It is most true — and 
nothing I believe has come out more strongly in all our recent ex- 
perience— that you must have intimate mutual co-operatiou amongst 
the various branches of the defence. They are so intricate, so different 
and so important to one another. 

As to this case of the guard boats of the defence being destroyed 
by the artillery fire of their own side, that was simply owing to the 
want of the mutual understanding which should have existed, — in fact 
to a want of completeness in the plan of the defence. I think I am 
disclosing no secrets in saying that the guard boats went in for most 
ambitious schemes, which no known system of defence warranted them 
in going in for. They went out trying for naval victories, I might say, 
on the ocean, and they came hack without them ; but before their 
return they had been destroyed by the enemy, and they were again 
destroyed during their return by their own people. 

With regard, however, to the other point brought forward by 
Major Pratt, the triumph of the Position-finder, it is really on that, 
that the successful course of the Gold Medal Essay principally runs, 
I think. That Essay solves all difficulties by the virtues of the 
Position-finder. I hope it is, as Major Watkin tells us, about to 
come into the Service in a perfect form. But I recollect it, at several 
past stages of my career, always about to come into the Service in a 
jmrfeot I was a member of the Range-finding Committee in 

the year 1879, and I went down to Plymouth to witness one of the 
tnumpns of the Position-finder there. It worked very nicely and 
with all the appliances that we had/and with perfect confidence in 
mistrust— when we fired at a target 12 feet by 
40 feet, morag at the rate of five or six knots an hour (which is 
not veiy fast), two series of eight or nine rounds each, from the best 
kind of 10-mch guns, on the best mountings, we achieved all that 
could he wished, except that we did not succeed in hitting the target 

during the same year, at Portsmouth, 
for the sake of some experiments connected with submarine minin? 

practice at a moving target, without any prepara- 
tions or scientific appliances, on the usual practice range and mth the 

ill adapted for following moymg objects with : the range indeed was 
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Therefore I say, that, we. want. the Position-'finder proved^, and we 
want it approved^ and in the Service^, before we can found our calcula- 
tions upon it. I have no doubt as to its future success. I have no 
doubt that it is very good of its kind now; but we have not seen it in 
the Service yet.— (Hear/ hear). 

Oaptain Orde Browne mentioned a very important point/ and that 
was that so little allusion was made to the combination of submarine 
mines with the fire of the forts; and herein^ however thoroughly the 
essayists have gone into the points which they have discussed^ they 
have still left a very important branch of the subject untouched. 
Perhaps it is not generally known^ certainly it is not generally known 
in the outer worlds and possibly it is not known much beyond head- 
quarter offices^ that submarine mines are reckoned to be absolutely 
essential factors in the defence of sea fortresses. I heard Sir Andrew 
Glarke go so far as to say the other day^ on a Committee, that sub- 
marine Tnines afforded in themselves a complete system of defence; that 
they would be very glad of any co-operating artillery fire that might 
he at hand, but that, in the worst event, they could take care of 
themselves with their own guard boats. Of course there is a great 
deal to be said on the other side; so much so that one of our own 
essayists has considered the mines only to be obstructions for the 
purpose of detaining the ships under the fire of the forts. That is, 
perhaps, the opposite extreme. But there can be little doubt that 
the use in defence of an arrangement of submarine mines will keep 
back the strongest armoured ships that ever were built, because their 
armour will not save them in the slig*htest degree. Then the assailants 
must either keep out at a distance, where they can do very little, or, 
if they risk approach, they must get out all their boats, they must 
bring an auxiliary squadron of gun boats and smaller vessels of all 
kinds, to sweep for your mines, to creep for them, to try every way of 
getting hold of your obstructions, by night; (they entirely give up 
the idea of doing anything with them by day) ; and they must lay a 
line of counter-mines (as they are called in the naval attack) to 
destroy all the defensive mines that may be found in a certain road. 
They must do this with very light vessels, because those of much 
draught of water would infallibly be caught by the mines. When 
they do this with their small craft, then is the opportunity for the 
guns; and they need not be 100-ton guns, — ^they need not bo even 
40-pounder guns ; most of the quick-firing guns wMoh are now being 
introduced will readily spoil the fastest torpedo boats. You want all 
sorts of guns, well managed, and firing effectively in spite of darkness 
and mist and smoke; and I believe that for this night work the 
Position-finder will be very useful. But it is yet for Major Watkin to 
show us, in the Lecture which I hope he is going to give us, that the 
Position-finder gives you fine shooting. I myself have seen better 
shooting with the eye, the range being known, than with any arrange- 
ment of a position-finder (hear, hear). So far as I know, if you can 
tell the distance, seeing the object, and seeing the effect you produce 
will tend both physically and morally to the success of any defence 
(hear, hear). Although I find some drawbacks to Major Watkin's 
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Position-findor^ so far:as notMng whatever to say in 

opposition to the remarks which he has made here. He emphasized 
the necessity of snbinarme'"mmes,. lights and guns working together j 
but there is very little about thatju' the Essays. He also emphasized 
the necessity of practice;, if you have practice with guns^ you, rn.ust. 
also have practice with the Position-finder^, and; with the lights, and with 
everything that you mean. to use., ■■ ■ 

, „ Major Walford ' spoke of the effect of .howitzer batteries on ships at 
anchor, — a very important point. -Iron-olads are attackable especially 
through their decks or under their bottoms: heavy howitzer fire is 
very effective for their decks, and snbmarine mines for their bottoms. 

We are thankful to Captain Leach for reminding us of the difficulties 
which always exist in getting, together the men of garrison batteries. 
We always hope to see better .'times, but all we;' can expect, as a rule, 
is that the best will be made '"of '.such means as may be available ; and 
though we may not get all the. men in a battery, or even half of them, 
still I do not qnifce see that the- absence of one Sergeant Brown at the 
:, top of the Pock is a. sufficient ' excuse for his battery not being found 
; on. parade;.; and I do. not think it --explains why they should not have 
madethe best of . what they-.iiad .there. . 

;; ...Captain .Jackson says that -itois most, important that .we should not 
waste, a single .shot ; Put am -not at all convinced that the Position- 
.. finder .is a.'sure way to '.avoid: wasting -'a single shot. ' My im.pressioii of 
'it.is .(MajGif.WatlM^ hope,': correct' me if I am wrong) that you 

■fire ..the whole, of the guns of the 'group on' parallel lines : ■ if the guns 
."are a- eonsiderable. distance apart, their- shot, will not. all, strike one gun- 
■.-boat .'.which is coming., to ward them (hear,' hear). One or two of them 
may hit it, but the whole four cannot hit it. . Is that so ? 

Major Watkih. — T he Position-finder which you, Sir, had to deal 
within 1879 and the Position-finder of 1885 are absolutely different 
instruments ; they are based on . different . principles. Instead of two 
observers we have one observer ; . we. have' 'no squares:: we have the 
whole thing in one man^sPand,- and the" accuracy of it was proved, I 
think, in the last practice, where 'five shots out. of eleven hit a target 
going at the rate of ei.ght knots an hour in' a zigzag course, the guns 
being manned by recruits,. who, as Major. Pratt' said, hardly knew their 
gun drill, and who absolutely - could ' not lay the pointer - on a given 
mark without making, mistakes. . I do .not. think we 'can have better 
proof than that, which has actually been; done, ' But;' I think, Sir, you 
are judging from the 1879. .;in-struinent, which was a horizontal one, 

■ this, which is a vertical base Position-find.er,; being totally different, 
and the arrangements for '-firing; and the arrangements for grouping 
the guns being totally. different. ■ " ' 

Gehbbal Smyth.— With regard to the absolute difference of the 
systems, I should like to, ask two questions. What was the size of the 
target on this occasion ? 

Major Watkin.— T he same as was fired at in 1879,-40 feet • but 
in a zigzag course 40 feet reduces itself to a very small mark ^ ' 


1 See Appendix, p. 68. 
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Geneeaii Smyth*— Do joh hs© groii|B ? . ■ 

Majoe Watkin.— Yes; but the groups are so arranged now that 
instead of there being a whole battery with one Position-finder^ there 
IS one Position-finder either to one gun, as at Breakwater, or to two or 
three or four guns, according to the arrangement of the fort, 

Genebal Smyth. — Nevertheless, do not all the guns of the group 
fire on parallel lines ? 

Majob Watkin. — Yes, certainly. 

GehseaIi SMyTH.— Then if you have the same object, some of them 

wmd miss, 

Majob Watkin. — ^Yes, but the groups are so arranged that few of 
the guns are wide apart. 

General Smyth. — ^We shall look forward to your next lecture on 
the subject. 


The discussion then ended. 
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Eesults of practice in* 1879, at Plymouth, with. lO-inch R. M. L. 
gun ; the target was towed in a zigzag course over the range, and the 
effects of each series of rounds recorded as below. Series 1 and 3 
shew graze of shells using Position-finder, 2 and 4 those obtained 
using the gun sights in the ordinary manner 
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REYUE MILITAIRE DE L’ETRANGER. 

30th MAEOS, 1886. 

■ BY 

MAJOR J. H. a. BROWNE, R. A. 


The tactical employment op Field Abtillebt in the 
Russian Abmy. 

In June, 1881, General Grigoriew piiblisiied, in the Russian Journal d* Ar tiller Wy 
a project for the instruction of Field ArtiUery with regard to its action 
when in combination with the other Arms. This project, now definitely adopted, 
has only received some very slight modifications before receiving official sanction. 
As a whole, this Instruction differs little from that which is now officially 
prescribed by the principal military powers ; in many parts especially it reproduces 
the orders figuring under Chapter Y. of the Prussian Regulations. We shall 
therefore only give a general review of it, not dwelling upon details except at 
points which deserve attention from their importance or originality. We think 
it useful to remind our readers that,— 

i. The Russian Field Artillery contains three kinds of guns, viz., the heavy 
gun (107 millimetres); the light gun (87 millimetres); and the Horse Artillery 
gun of the same calibre as the preceding. 

%, Corps Artillery does not exist in the Russian Army. All the mounted 
Artillery is distributed among the Infantry Divisions at the rate of a Brigade of 
mounted Artillery of 6 Batteries (2 heavy, 4 light, about 48 pieces) to each 
Division. . 

The Horse Artillery Batteries are entirely attached to the Cavalry, at the rate 
of one Battery of 6 pieces to each Cavalry Brigade, 

The 'Mnstructioni’ is divided into 4 Chapters. Chapter L, General 
principles of Field Artillery fire,” treats of the different kinds of fire 
(common shell, shrapnel, case) of their conditions of employment, of their 
respective properties, and of the distances at which they should be used. This 
treatise gives prominence to the superiority of common shell for firing against 
obstacles, a superiority which cannot be disputed, especially with regard to the 
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heavy Eussian common slieH (107 millimetres) wMcli has no equal in any other 
Eield Artillery. Common shell has besides the advantage of being safely fired 
over the heads of friendly troops, which, in the case of shrapnel, can only be 
permitted, under the same circumstances, with the greatest caution. This last is 
effective up to 3400 metres, whilst the common shell can preserve its effective- 
ness up to 3600 metres. At long ranges (3400 to 3600 metres), and at medium 
ranges (1800 to 3000 metres), either common or shrapnel shell may be employed, 
the former against close formations, guns or obstacles ; the latter against 
extended formations and gunners. An isolated Battery may, on occasions, fire 
common shell with one half Battery and shrapnel with the other. This method 
says the Instruction is calculated to produce a great moral effect upon the 
enemy, and to deceive him as to the number of pieces which are opposed to him. 
We may however be allowed to suppose that such an employment of twd kinds 
of projectiles in the same Battery will render the superintendence of the fire 
• difficult enough. 

At short distances (800 to 1000 metres) common shell only should be employed, 
unless the ground is very broken and intersected, in which case shrapnel should 
be preferred. 

The Eussian Artillery seem apparently to favour the employment in almost 
equal proportions of common shell and shrapnel. It follows that the supply of 
these projectiles ought to he identical in the Batteries, except that the number of 
common shell should slightly exceed that of the shrapnel, because ricochet fire 
cau only take place with the first of these projectiles. The opposite, however, 
takes place in Eussia, where the equipment of a Battery contains more shrapnel 
than common shell. Case is only employed at very short distances (400 metres). 
In exceptional cases, it may be used in the attack of positions or in pursuit. 
Artillery fire cannot be employed effectively except at distances less than from 
3400 to 3600 metres. 

Nevertheless fire may always be opened at 3000 metres and beyond, either 
to make a demonstration, or to draw the enemy’s attention towards certain fixed 
points. 

As a general rule, Artillery ought not to approach within 800 metres of 
hostile Infantry. But, in certain cases, where it is necessary to support the 
Infantry attack, the Artillery may be called upon to sacrifice itself without 
reservation. By suddenly opening fire at the range of case shot, it may decide 
the success of an action. At the medium distances (1400 to 1800 metres) the 
heavy gun would, in preference, he employed for the principal Artillery straggle. 
At long ranges, to force the enemy to disclose his intentions, and to show the 
extent of his position, recourse should be had to the light gun. It would also 
be employed at short ranges in the neighbourhood of the enemy, when the 
employment of a gun of great mobility is indispensable. The principles 
conduct of the fire are analagous to those which are contained in 
the Prussian Eegulations. A thoughtful economy of ammunition is especially 
recommended. ^ 

It is admitted that when the fire is hottest, that is to say, during the principal 
Artillery stniggle, each piece wiU be able to fire two shots every five minutes, which 
represents, for the eight pieces of which a Eussian Mounted Battery is composed, 
one shot every eighteen seconds, or a rate of fire of about three shots per minute. 
At such a rate, the J^munition of a heavy Battery would be exhausted in 54 
^ Battery in 7 hours and that of a Horse Artfflery Battery in 

Chapter II., has for its subject the choice and oecupation of position. The 

^^£ns^^*^TH7^ the same as those of the Prussian 

Regulations. It is strictly laid down that guns should be sheltered behind hasty 
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epaulments, at any rate when there is plenty of time. On the defensive, use 
should be made of them, not only for the guns, but also for the limWs and 

/'Wagons.,'.''' 

The following passage is worthy of remark It will be very advantageous 
when the nature of the ground permits of it, to throw np, parallel to these 
entrenchments and 20 or 40 metres in front of them, other entrenchments, 
behind which guns will not be placed. This artifice will considerably impede the 
enemy’s "ricochet fire.’’ ■' 

“ They seem in Enssia to have strange ideas upon ricochet fire, and upon the 
effects which can be obtained with shrapnel.” Thus writes on this subject a 
G-erman critic, in an article in the last February number of the ArcJiwefur die 
Artillerk-tmd Ingemeur Offiziere^^\ an article to which we shall have occasion to 
refer further on. . 

The occupation and change of positions by masses of Artillery are generally 
effected by echelons. But, in certain cases, in order to produce a great moral 
effect, a whole line of Artillery may be advanced simultaneously, especially when 
the new position is not far from the old one. Any change of position for 
less than 400 metres is forbidden. Frequent changes of position mar the 
effectiveness of fire. They ought to be avoided except in the case of pursuit or 
retreat. Batteries in action are not relieved but reinforced. 

Chapter III. treats of the duties in action of Commanders of Artillery. 

When not in action, a Eussian Battery is divided in a manner similar to that 
prescribed for a German Battery. The first reserve of wagons consists of 3 or 4 
wagons, the spare limber, the ambulance wagon, and a certain number of spare 
gunners and horses. The second reserve is composed of the rest of the carriages. 
The Commander of a Brigade of Artillery lias a sufficiently heavy task, for his 
command is exercised, without any intermediate Officer, over six Batteries, that 
is over a number of guns (48) double that which generally exists in the Infantry 
Divisions of other Armies. 

The Commander of the Artillery Brigade takes his orders from the Commander 
of the Division, and from the Artillery Commander of the Army Corps. The 
latter is in Eus«ia of the rank of Lieutenant-General, He is charged with the 
ammunition supply of the whole Army Corps, and has immediately under his 
orders the Batteries which form part of the general ammunition reserve. 
Whenever the General Commanding thinks it advisable to concentrate a great 
mass of Artillery, he may personally take command of it. 

Chapter IV., the most important, treats of the conduct of Artillery in action. 
On the offensive, the principle is, at the beginning of the action, to get a power- 
ful Artillery into position, so as to be able to subdue the enemy’s Artillery, 
and thus permit the Infantry to deploy out of fire. 

Nevertheless, as a definite rule, part of the Artillery should be kept in reserve. 
In Eussia, this reserve may consist of the Artillery of the Corjos d^Armee, 
intended to form the reserve, of the Army. A Corps d^Armee operating alone, 
forms its own ArtiEeiy Eeserve. A third of the Artillery of an isolated Infantry 
Division, say two light Batteries, would be placed in reserve. Finally, the 
Eeserve Artillery of a Cavalry Division would comprise half of its guns. 

The instructions under this head deserve to be reproduced verhatim. During 
an action, at whatever distance the enemy may be found, and right up to the 
time when the Infantry begins its decisive attack, the Artillery should have, in 
the largest degree, absolute liberty in the choice of its position, so as to be able 
to utilize its fire as efficaciously as possible. It follows, that in the line of 
battle, the Artillery should have choice of the portions of ground which suit it 
the best. The Infantry ought to be well convinced that the greater the Eberty of 

2 (Translations), 
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action given to the ArtffleiT, the greater too wall be the enemy s loss, and the 
more favorably also wOl the assault be delivered. Up to the moment when its 
shooting line deploys, the Infantiy wHl therefore conform to the Artillery in its 

movements and action, but fi’om tbat moment its becomes on tlie eontiary 

the leading one, and the Artillery must conform to it. 

The “ Instruction ” admits that the fire of common shell or shrapnel over the 
heads of troops should often be employed. The Eussians are as^ partial to this 
kind of fire as tbe Grermans are adverse. Tlie Prussian Eegulations m fact say, 

‘‘ Pire over tlie bead of troops is to be avoided as mncli as possible. On the 
other hand Oeneral Todlehen, in an order addressed to the ti oops of the Military 
District of Wilna, dated 26 June, 1881, directs that the Artiller}^ should fire 
from its positions in rear over the heads of the friendly troops who are advancing 
to the attack ; he estimates that nearly always fire can thus be kept up until tlie 
troops in c^^uestion arrive within about 300 metres of the enemy. He deinonstiates 
theoretically the justice of his assertion by the height of the trajectories used on 
the field of battle ; and experiments carried on with this view during the same 
year at the Camp of Dranis, demonstrate the practical possibility of his assertion. 

The Grerman critic, of whom we have spoken above, expresses himself on this 
head in the following manner “ We do not pretend to combat the theoretical 
“ possibility of such a fire ; but its employment in practice should he avoided, 
“because in action the danger is run of firing on one's own troops. How often 
“ in peace-tiDQ.e gun-practice, where nothing interrupts the observation of the 
“ shots, is not the fire short by 200, 300, or 400 metres ? ” And yet it was fully 
expected to hit the mark 1 Our opinion is that fire over the heads of troops can 
be employed only, — 1st. When the enemy, upon whom the fire is directed, 
occupies a commanding position, the ground lying between the friendly and 
hostile troops being open. 2nd. When the range has been previously obtained. 
With regard to the combat, properly so-called, the “Instruction” lays down that 
fire should be opened with all the Batteries which are not in reserve, selecting the 
objects best calculated to draw the enemy's fire along the whole line, 
and thus to allow the extent of their position to be estimated. But to enable the 
Artillery to take its decisive part, it must be pushed to the front to nithin 1400 
or 1800 metres of the enemy, in order to silence the fire of the Batteries which 
are opposed to it. In this new position, the Artillery line is generally reinforced 
by the Batteries held in reserve in the Divisions and Corps d" Arm4e^ 
to the requirements and the alternatives of the combat. A.s soon as the enemy's 
fire has lost its vigour, the Batteries should, in preference, direct their fire upon 
the points against which the Infantry attack will be directed. 

When the Artillery fire has acted sufficiently the Infantry begins its forward 
movements, directing itself, as far as possible, so as not to mask the Artillery fire. 
When the Infantry has distinctly passed the line of the Batteries, the Artillery 
upon the order of the Commander of the attacking Division, advances, as far as 
possible, to within about 800 metres of the enemy, so as to support the forward 
movement of the enemy with an augmented fire ; after this, the Artillery action is 
entirely subordinate to that of the Infantry. 

In cases where the Batteries are masked by the attacking troops, they ought to 
fire common shell over the Infantry, especiaUy if the enemy occupies an elevated 
and open position. 

As a general rule, it is not possible for Artillery to advance within 800 metres 
of the enemy. But under exceptional circumstances a certain number of guns 
may be pushed to within case-shot distance, with a view to exercising a decisive 
effect upon the success of the assault. At the time of this assault, a certain 
numbei of Batteries should be kept up with the second line of the attacking 
troops, limbered up, with the double object either of immediately occupying the 
enemy s position in case of success, or, in the contrary event, of covering the 
friendly troops by repulsing the pursuit of the enemy. 
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In the combat of tbe OaTalrj Dmsion, one of the Horse Artillery Batteries 
takes up a position on a flank to prepare tbe Attack, the other remains in reserve 
to unite on events* The Artillery should always be accompanied by a special 
escort. This principle is equally contained in the Prussian Artillery Kegulations, 
but it does not appear in the Cavalry Eeguiations of the Prussian Army. In the 
Befensive Combat, the “ Instruction recommends the free nse of epaulments, 
trenches, &c., to fortify the position and shelter the material. But aU these 
entrenchments should be masked as much as possible from the enemy’s eyes up 
to the time of opening Are. Similarly, the Batteries which are not in position 
behind these epaulments, should be kept concealed as much as possible from the 
enemy’s 'View. . 

On the Befensive, Eeserves should be formed in the Bivision and the Army 
Corps, as well as a General Eeserve. 

As soon as the enemy appears within the zone of Artillery action, say about 
2400 metres, the Batteries of the first line open fire. When, after this Artillery 
duel, the enemy has exposed the extent of his position and the direction of 
Attack, ail the Eeserve Batteries enter into line, so that the Artillery may he able 
to concentrate as much fire as possible on those Attacks. 

If the Artillery of the Befence is not strong enough to compete with that of 
the Attack, it should avoid engaging in the preliminary Artillery duel, so as to 
preserve all its energy for the moment when the Artillery Attack develops itself. 

The last five paragraphs of this Chapter treat of the different operations of 
war in which Artillery may take part (Attack and Befence of buildings, woods, 
defiles, &c.), and lays down nothing which is not already known. 

CuEEAOH Camp, ' ■ 

Augmti 1886 ^ 
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Abticles ON Tabious Subjects noted in Enolish and Eoeeign 
PeBIODIOALS DUBING THE MONTHS OF JuLY AND AUGUST; 1886 . 


MAJOR A. W. ANSTRUTHER; R.A. 


Pbriodicai. 


Date. Pa0». 


Kevue A’Artillerie 


Bulletin de la E^uniou 
des Offioiers 


Journal des Sciences 

Militairea 

X’Ayenir Militaire .. 


fWire guns ... ... ... ... 

i Practice with 16*^“^ Hontoria gun at armour plates 

Boumania- Wallenstein quick-firing gun 

Griison cupola experiments ... ... 

L Wire guns 

I Trials with high-explosive shells 

I New field kitchen 


Magazine rifles ... ... ... 

11-inch steel shot (St. Chamond and Krupp) tried) 
L against Cammell plate ) 

■ Eire at balloons 

Truth about French magazine idfles 


Xa Belgique Militaire 


On a straight line trajectory 

Magazine rifles 

Machine guns 

.French repeating rifles 
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16 8 208 
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22 8 2M 


Mittheilungen aus dem 
Gebiete des See- 
Wesens 

ArcMv fur die Artillerie 
und Ingenieur 

Offiziere 

Mittheilungen iiber 
Gegenstaude des 
Artillerie und Genie 
Wesens 


Practice at an armour-clad 

Guns of precision for Italian coast defences ... 

15^“ United States naval gun ... 

.Ignition of cartridges in loading, and its causes 


Bivista di Artiglieria 
e Genio 


/ Extract from Bussian Artillery Journal. (Fuzes) ... 

J Comparative trials at armour-plates. Spezia, 10/84 

r Eetrospect of the principal Artillery trials in 1885 
} Bussian trials with Hrupp and St. Chamond 28 

I projectiles... 

LMahiew’s ballistic chronograph 

Italian. 

f Austrian siege train matdriel ... 

Xatest introductions in Bussian Artillery 

Mountain Artillery fire ... 

Foreign manufacture of big guns .. . 

Si^ht for infantry rifles (M 1870) 

Trials with nitre-glycerine land mines ... 

Turin Electrical Exhihition ... ... 

Trial of a compound plate, Bussia T’ ’** 

Penetration of 9*2-ineh Armstrong B.X**gun ’ 

On the Arm of the French infantrv ... 
^Manufacture of repeating rifles in GermanyT 
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1 .7 310 

1 8 321 
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. ,»r . 137 

7th Toi, 249 


1 6 370 
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/Wood powders 
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j Analysis of powders ... ... ... ... ... ... 

ir 
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" e 0e.mo ■... ■ ... 

1 Trial of Trubia cMlled projectiles 

9 

640 


vTrial of Armstrong S0*6<=*» gim at Cadiz ... ... 

9 
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/Battery wagon. (Plate) 

4thPt.’86 


0iomale d*Ari:%lieria 
e 0©mo ■ ... 

j Ammunition wagon. (Plate).... ... > 

Percussion fuzes. (Plate), ... ... ) 

1 Description and drawing of rifle (Model 1870), > 
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/Dniversai aiming stand ... ... ... ... ... 
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383 

Scientific American ... 

1 Ducker’s portable barrack and field hospital... ... ... 

J Wood wool ... ... 

26 6 

11 

399 

406 


(.Prismatic gunpowder.. ... ... ... 

It 
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E. Newton — Patent for improved treatment of) 
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explosive compounds .. ... ... ) 


T. Nordenfeldt — Improved carriage for machine guns... 
H. Maxim — Guns and explosive projectiles 

w 
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ir 

It 
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J The Davy steel plant... ... 

1 Krupp in Russia ... 

80 

83 


On steel wire having hi^h tenacity ... 

// 

86 


Microscopic structure or iron and steel ... 

6 8 

144 


Royal Small Arms Factory, Enfield 

20 8 

193 


^ n ft n II It 

27 8 

216 


1 ' Griison shield ... .. ... ... 

6 8 

103 

Engineer ... 

- Enfield-Martini rifle 

20 8 

141 

i , Old English and modern foreign rifles 

ti 
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"The Nordenfeldt gun ... 
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26 


The “Upward’* primary battery ...^ ... 

23 7 

77 

Iron ... < 

* On determination of titanium in small quantities) 
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in iron and steel ) 

II 


^The “Regent” primary battery ... ... 




NOTES; 

BY VAEIOTJS HANDS. 


THE 

arming oe personnel 

' OE 

HORSE AND EIELD ARTILLERY. 

• BY , ■■ 

COLONEL A. HAENESS, C.B., E.A. 


In an article under tlie head of ‘‘Notes by Yaiious Hands,” entitled “The 
Equipment of the Personnel of Artillery,” published in the “Proceedings” for 
September last, the writer, Captain H. W. Ind, says, in speaking of the arming of 
Artillery drivers with swords, “ In one Battery, at least, at the Cape, the drivers 
“ were armed with swords on sword belts ; it would be interesting to know the 
“ opinions of Officers serving with them.” As the Officer Cominaiiding the 
Battery to which I believe reference is here made, I should be glad if you would 
allow me to give my experience on this subject, and to add a few remarks thereto. 

Immediately after the disaster at Isandlwana, in which the Battery suffered so 
severely, I was called upon to decide what nature of weapon I wished the drivers 
should be supplied with, for with some weapon they were at once to be armed, 
I decided upon Cavalry swords, and had no reason ever to regret my decision ; 
and I have no hesitation in saying that I should like to see all Artillery drivers 
habitually armed with Cavalry swords. 

It seems to me that much of what occurred at the Cape and in Zuliiland 
might occur in any campaign. The horses had almost invariably to be sent some 
distance to water and graze, on which occasions a few drivers, armed, acted as 
escort and guard, and were eertainly capable of defending themselves, even if 
they lost the horses they were in charge of. 

The hastily erected forts at the base and on the lines of communication were 
too small to admit the Artillery horses being picketed inside them, and in case of 
expected attack there was no alternative but to send the horses off into the 
country with drivers mounted and armed. It would have been unwise and 
inhuman to have sent the drivers away without arms, or an escort of some sort, 
and the latter could not be spared. 

Then, again, the occasion arose more than once of the guns being placed in 
position in a field fort, when the drivers were most useful for mounted work, and 
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it was under siieli circum stances that I was enabled to add very considerably to 
tlie small force of mounted men, wbicli I accompanied, to seek for King Ketch wayo 
in the wilds of Ziiliiland. 

Captain Xewbiggiiig, intlie last March Proceedings” of theE. A. Institution, 
says, “To give our drivers revolvers is absurd.” He thinks, “a strong double- 
barrelled pistol, carrying a large bullet,” far preferable. While agreeing with 
him so far, I am of opinion that a Cavalry sword tvould be better still. 

Captain W. X. Lloyd in the last April Institution “Proceedings,” after 
analysing the three wea])ons, viz., revolver, short sword, and pistol, suggested by 
previous UTiters as the wea])ons with which drivers should be armed, arrives at 
the conclusion that “ the pistol is the weapon which, in his opinion, is suitable 
“ as a weapon of defence for drivers of the E.H.A. and Field Batteries on 
“active service.” 

Captain Ind, in his article already refeiTed to, recommends that the Horse and 
Field Artillery drivers should have swords attached to their saddles. I am glad 
to iinci one writer agreeing with me that the sword is the best weapon for the 
driver. I cannot however agree with him as to the mode of carrying tlie sword. 

It seems to me strange tliat so many should advocate the pistol or revolver as 
tlie weapon for the driver, for there can be no doubt that in the hands of 
untrained and careless men, such weapons are more dangerous to friends than 
to foes ; and when in these days shall we find time to teach the Artillery driver the 
proper use of the pistol or revolver ? It is a matter of some surprise to me that 
the Committee referred to by Captain Lloyd in his article on tlie subject, should 
have arrived at the conclusion which it is stated it has done, viz., that the driver 
shoiild be armed with a pistol. 

I would certainly urge the adoption of the Cavalry sword for the drivers of 
Horse and Field Artillery as the best weapon of defence, and as being more 
generally useful than the pistol or revolver. 

E. M. Acapbmy. 

24 September, 1886, 
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EEYOLYERS FOR OUOTERS. 


LIEUTENANT R E. GRAY, R.A. 


It seems to me that in the recent discussion as to whether drivers should or 
should not be armed with revolvers, the fact that the gunners are practicallv 
defenceless has been entirely lost sight of. i i 

A gunner, who is called upon to fight his gun to the last has, to my mind a 
greater need of a revolver, to be used when charged, in hand-to-hand conflict 
than the dnver, who, at that moment, requii-es all his wits and all his attention 
tor manapig a pair of plunging, frightened horses. I fully agi-ee with Captain 
Wewbiggmg that a team must be in a bad way when its drivers want to fire more 
than two shots at a time. Let them have a pistol by all means, but the gunner 
IS the man who requires a revolver. 

Suppose the battery is suddenly charged, their case shot expended, that thev 
have not time to load or even to Hinber up — by no means unlilcely cases in these 
days when guns are pushed weU forward-^how can our gunners, as at present, 
defend themselves ? I am speaking particularly of Field Battery gunners. Except 
the handspikes they have no weapon whatever ; their carbines are with the 
limber, and out of reach. 

On the other hand, three or four resolute men, under cover of the gun and 
■axle-tree boxes, could defend themselves in the confusion of a CavaliT charve 
prevent the gun being spiked or taken away. Except with a lance’ 
n ^ mounted man to disable a gunner eronchiim 

■beneath the gun-carnage, and if armed with a revolver the gunner might keef 

h^ ain>ed ™Petus of the cavalry charge was spent, possibly until 

at Waterloo were taken and retaken several 
tuMs, and similar cases might occur in any battle of modern days 

Were our gunners armed with revolvers, in my humble oniidon thev wmdd 

more ably protect their guns and defend themselves when taken at a’disadvaXge 
and thrown on their own resources. « ^ o-t a uisdavaiimge 


TO OEFICERS COMMANDING BATTERIES. 


to recommend him^or empkTOent^ffiWenL+’^f ® 

w w ... .. 
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COPY OF 

REPORT OP TISIT TO MANDALAY 

A2ri? THB 

IRRAWADDY PORTS, UPPER BURMA, 

BX . . 

OOIiONEL CAREY, R.A., Oolonsl on the Stai'f, 

Cammanding B.A., British Burma^ 


To THE A.-Q.-M.-Genbeal, British Burma Division, 

^ Eaik^oow, 16 th Octobbb, 1885. 

Sir— 

I have the honor to report, for the information of the Major-General 
Commanding, that on the occasion of mj late visit to Thayetmjo, to 
inspect the Eojal Artillery there stationed, I took the opportunity to 
visit Mandalay, and with the kind assistance of Mr, Kennedy, Manager 
of the Jrrawaddy Flotilla Company, and Captain Cooper, of the Ackley 
Me% in which vessel I took passage, I was enabled to visit the 
following places : — 

1. Khooleygone Fort, by land, via Patanago. 

2o Myinhla redoubt. 

3. Ava redoubt, or Segone Fort. 

4. Ava. 

5. Sagaing redoubt. 

6. Thabyadan Port. 

. 7. , Mandalay. 

With regard to my trip, it was undertaken to verify the description 
given by Major MacNeill, Captain Yule, and others, and to satisfy 
myself as to the best mode of advancing on such positions, should it 
ever become necessary to do so. The accounts and drawings of the 
various places, as described in Major MacNeilFs Gazetteer of Burma, 
dated. 1883, are very correct, and any deviation from the account 
therein given has been ascertained by my personal inspection as I 
walked in, over, and round every fort in succession. 

Whilst^t .Mandalay,. I also gleaned; the following information from 
the h.est source .. 

In the Arsenal, which is in the fortified city of Mandalay, is a rifle 
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TO MAHBALAY AND IRHAWABPT FOETS. 

breect-loadiiig factory, wliere the Italians in the pay of the King of 
Burma are said to turn out Martini rifles of excellent quality. Besides 
this class of rifle, there is a large store of Enfield rifles and ammunition 
for them. Large quantities of ammunition for the Martini had, up to 
date, been smuggled in oyer the frontier. This ammunition was 
described to me as the Wetterli, Swiss patent, solid drawn cartridge, 
and had been imported in piano cases, billiard tables, sardine, maccaroni, 
and oil tins. The ammunition, however, is not a perfect fit, and 
machinery was in the course of erection to rectify the misfit. The 
number of breech-loading rifles in Burma is put down at 20,000. A 
mitrailleuse, pattern unknown, had lately been received, had been 
tried, and fired with success. Whether there is more than one is 
not known; and the ammunition for that one is in limited quantity. 
Two breech-loading guns, description unknown, had also been received, 
but it was said there was no ammunition for them. 

With regard to smooth-bores, 12, 16, and S2-prs., brass guns 
form the principal stock, besides which are some iron (cast) guns, 
nature unknown. Particul^s about the ammunition I was unable to 
ascertain } but the large figure of Guatama, formerly at Ava (I ought 
to have said at Amarapoora), and lately removed to Mandalay, weighing 
40 tons, is said to have been brought up, s/iot being used as rollers to 
convey it. 

It was also stated that guns had lately been sent to Nyingyan 
via Myingyan, and also to Myinhla redoubt or Khooleygone fori The 
fact is confirmed by officers of the Irrawaddy Flotilla Company, who, 
it is said, saw them being landed. 

Troops were to be sent to Nyingyan, on the Tounghoo route, under 
the Atwin Woon; while another force was to leave for Myinhla, where 
the Kyonng Myoung was to command. 

^ Europeans, Italians I believe, had lately arrived in Mandalay for the 
express purpose of starting a gun foundry. The number of French in 
Mandalay are said to be 25, and Italians 15. 

The war steamer So/n-dola armed with six guns; they had been 
taken out of her and sent up to the Arsenal in the palace square to be 
overhauled, 

Wifcli regard to the political state of affairs, it appears that the 
French are doing all they can to establish a Sodete d’ Exploitation for 
Upper Burma ; the gentlemen concerned being, — 

Mons. Haas, French Consul, Mandalay. 

// Voston, French Consul, Rangoon. 

// Bonvilain, of Mandalay. ' 

w Isambert, of Paris. 

it Garong^e, of Mandalay. 

n Oastille, of Paris. 

The Burmese Ambassador, now 
originally mixed up in the scheme 
French government, is said to have 


in Paris, Mons. de Travaillac, was 
, hut, doubting the support of the 
withdrawn his name. 
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THe object of tie is to advance money to the Burmese 

government for securities in land^ forests^ mines^ &c.^ more especially 
to obtain the concession of the forests, now worked by the British 
Burma Trading Company, Limited, the ffrench government advancing 
the necessary funds to the SocUte for the purpose, and probably 
intending to claim the whole as French national property «• 

On Saturday, the 26th of September, a telegram was said to have 
been received in the Mandalay palace, stating that Mons. Garongee, 
then supposed to be in Europe, would be in Mandalay with from 18 to 
24 lakhs of rupees within ten days. Mons. Garongee returned within 
the time named, having passed Thayetmyo on his way up on the first 
or second of October. 

With regard to the scheme, the same was afterwards confirmed to 
me through a good French source. There is no doubt that all my 
movements from the time of leaving Thayetmyo as Mr. Carey, to my 
arrival in Mandalay as Colonel Carey, were closely watched and wired 
to the Burmese Court : and even after my departure, the Captain of the 
Ashley Bden was questioned by Burmese officials as to the object of my 
visit. 

On arrival at Mandalay, in consideration of my rank, two officials, 
the Superintendent of Police, by name floo-Poo-Soo, and an 
interpreter, by name Nur-din, were placed at my disposal to escort me 
wherever I liked. They gave me every assistance that I required, 
and appeared rather anxious that I should visit Bhamo. This, however, 
under the present state of affairs, I deemed unadvisable, and pleaded 
want of time as an excuse, not knowing what 24 hours might produce. 

I also found a good deal of excitement in Mandalay among the 
Europeans, and more especially all British subjects, as to what was 
likely to occur. They talked of sending wives and children down the 
following week ,* and some have already come down. The general idea 
was, that Burma was as likely to force on a state of war with the 
British as not. 

The Flotilla Company's steamers had their steamer fires relaid ready 
for lighting immediately after arrival, and no repairs were attempted 
on the engines that might interfere with the getting up of steam at 
the shortest notice. Although the feelings of the Court were excessively 
hostile and affairs threatening to foreigners, it is rumoured that, 
if the English would only show themselves in sufficient force and strong 
enough to take over the government of the country, a very large party 
would immediately join them ; but the force must be strong enough to 
put down the present government completely. 

Seeing this state of affairs (in fact getting a strong hint from a 
Mahomedan government official), I deemed it advisable to return by 
the first steamer after a three days^ visit, instead of remaining a week 
to study Mandalay as I originally intended, as the knowledge I was 
likely to pick up after that date would not compensate for any forced 
detention, should disturbance arise. 

■ The village of Patanago lies about- five miles south of the Khoolegone 
fort, round the bend of the river, and is completely hidden from the fort. 
When the Irrawaddy is in flood, as at this time of the year (September) 
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the -water is close up to the top of the bank, from which a country cart 
track leads to Patanago, only twenty-five yards distant. The -village 
runs parallel with the bank ; houses on either side of a cart-road 
running right and left. That leading to the right continues for a few 
hundred yards and appears to bend round in a northerly direction and 
to follow a line nearly parallel to the ridge of hill running up the river- 
bank; probably it keeps about a mile distant from the ridge, and 
somewhat to the north of the fort strikes another road running due 
west to the fort by a village to the north of it and at no great distance. 
If any information can be obtained about this road, in the event of a 
large force defending the ridge, it might play an important part in a 
turning movement. That leading to the left continues for 200 or 300 
yards along the river bank, when it bends inwards and rises on hard 
gravelly soil. This is the commencement of the hill-ridge extending to 
and beyond Khooleygone Port : it is firm hard ground the whole 
way, and rises to its full height, about 450 feet, about half-way. The 
crest of the ridge does not extend inland more than from three 
quarters of a mile to one mile distant from the river or from Khooley- 
gone fort, at the point where the road turns west to the fort. 

The whole of the ground on the river side is impassable for troops, 
owing to numerous and steep spurs. Neither is there any practicable 
landing between Patanago and the point north-west of the river above 
the fort, where a landing could be effected to gain the ridge directly. 
The landing at Patanago is not difficult, and guns and stores could be 
slung on to the bank with great facility. Moving up, the cart-road 
has. a gravel sod, with a gradual rise to the top of the ridge. It took 
me an hour and a half to examine the country as far as Pongyee 
Kyoung, and the foot-paths leading to it from the river. Allowing 
half-au-hour for going out of the way, the distance would be an hour’s 
walk, or about four miles. From thence it took me one hour exactly 
to gain the Infantry enclosure overlooking Khooleygone Fort. The 
road is invisible from the fort the whole way, and this is the only 
practicable land route to the fort. The country on either side is 
covered -with jungle more or less thick, here and there being somewhat 
more open with a cultivated; field. At one point of the road, a white 
pagoda on the fort spur, distant about half-a-mile, is visible. Here 
the road sweeps eastward to follow the crest of the ridge, and makes 
a wide sweep round to the west, when it leads direct on the fort 
one mile distant. A branch road at the turn runs north. The 
bend IS rather north of the fort. It passes a water tank, which dries 
later, and is close by the pagoda already mentioned. Prom the point 
wiie^ the white pagoda comes in view the ground is tolerably open, 
but from the direction of the spurs, does not appear to be prakcable 
for troops. However two guns and a Company of Infantry placed 
at the bifurcation of the roads would take any force by the pagoda 
■ obhquely support the advance of the column along the road, and cover 
its retreat in case of accident. 

enclosure is at present light bamboo lacing of six-inch 
weakest description. Unless the ridge^is occupied 
strongly,, a column wiU have no difficulty in moving up“iand forming 
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for attack westward by the tank, tbe ground opens out 300 
or 400 yards, but . Barrows, on tbe Infantry ^enclosure. This enclosure 
bars , the . road, . whicli passes through its centre, the ricketty apology 
for a gate being further protected by an 18-incli square parapet 
about sir feet long, with a ditch in rear, where five men might be 
posted. The ground is more open to the left, being the shoulder of 
another spur. I moved by the right, by a track just broad enough 
for single file, alongside the enclosure and the edge of steep ravines. 
On gaining the other side of the enclosure, one finds one^s self on a 
hog^s back, 200 yards distant from the fort. Here I left my men to sit 
and wait my return. I moved up under the other side of the barrack, 
crossed the head of the ravine on to the spur already spoken of, and 
followed it down on to its tongue opposite the fort. 

A spur beyond this one> springing west out of the same cart road, 
presents a very abrupt appearance, one part showing a di'op of nearly 
a hundred feet from the spot where the white pagoda first became 
visible. This ravine extends towards the road. Continuing my walk 
to the end of the spur, a full view of the south face of the fort was 
obtained — ^an earthen parapet without embrasures, with a level glacis in 
front through which a broad sallyport with masonry sides, allows of 
guns being run out and placed in position on the edge of the cliff. 
The battery, however, can be enfiladed from the ground, left rear of 
the Infantry enclosure. Descending the point of the spur and working 
back, I crossed by a dam (to retain water), moved along under the 
south to the east face, and regained the hog^s back. Here finding 
that the masonry wall was not three feet high, I walked on to the 
parapet near a sentry-box, and up the parapet of the cavalier, and 
surveyed the interior, which has been well sketched in by Captain Yule. 
The fort resolves itself into a rectangle of masonry, the enclosing wall 
being so high that musketry fire is not available at present for defence. 
The gun battery has been described. In rear of the Infantry rectangle 
are the gun and store sheds. These are all on a lower level, defiladed 
from an attack south. Gaining the east face, there is one obstacle to 
be passed in the advance to storm the fort. About 30 yards in front 
of the east face an attacking column will find itself on the edge of a 
broad cutting across the hog^s back, 20 ft. wide and about 10 feet 
deep in the centre; the slope of the hill allows advancing troops 
to turn this cutting. This column comes on the barracks, guard, and 
main gate entrance north. The rear of the column can wheel up 
through the buildings to the east face, and join in the storming, while 
the head forces the gate, and the centre covers the advance hy pouring 
in volleys from the edge of the cutting on the east face. 

The road passes round the north face barely passable for a cart, 
and falls off in steep ravines to the right. Beyond the fort the 
ground is open, but the spur is hardly broader than the fort, and 
narrows very quickly ; it is precipitous to the south and steep to the 
north. Ho force landing at the point of the spur should be able to 
succeed in taking the fort, . surrounded’ as. it; is with an eight-foot 
loop-holed masonry wail, bringing a converging fire on to the path by 
the White Pagoda about half-way down to the river, where there is 
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"hardly room for three men abreast. The fort covers the width of the 
spur in the widest part. Attacking from the land^ vid Patanago^ 
leaving two guns and a Company of Infantry on the spot where the 
White Pagoda first becomes visible^ to cover the advance^ the colnmii 
would march on and^ after wheeling to the leffc^ form for attack. The 
mountain guns (four) coming up on the left as ground becomes 
availahle^ a couple of volleys would clear the enclosure^ and the guns 
on the left would enfilade the gun battery. A force would have to be 
placed at the wheeling point to protect the right rear from attack from 
the north. The attack would reform; the centre on arrival at the 
cutting, halting, and ponring in volleys, while the wings overlapped 
and stormed the fort at the angles. 

The whole, without further inland defences being met with on the 
Patanago road, should be carried out in three hours from marching off 
the advanced guard. The road will in all probability be defended, and 
a very large force be collected for its defence. The fort, however, 
must be taken and occupied, as otherwise river communication will 
always be harassed. This country is too thickly wooded for heavy 
artillery, nor could it he put in position to be in time for use. 

When the column is advancing, the attention of the fort should 
be diverted from the river with an artillery attack. There are several 
spurs jutting out to the river from the ridge, which will come into 
possession of the land column as it gradually advances, from which 
communication by signal can be kept up with the fleet. 

The Minhla redoubt lies on the opposite bank to Khooleygone fort. 
It appears to be built for the defence of the river up stream, and is 
on the north aide of a point somewhat higher, the fort being at the 
foot of the slope and almost invisible until the point is turned. 
Nothing is to be feared from it, if let alone ; but the ground south 
may be occupied down to Malloon. It then becomes a question as to 
which bank of the river should he occupied first. I would suggest 
that Khooleygone should be first attacked. Malloon will be unable 
to prevent landing at Patanago, and a little artillery practice would 
probably stop any desultory fire on the force. 

However, not contemplating another defence of Malloon, it is 
possible that the Minhla fort may, or may not, be occupied. In the 
latter case, I should recommend its being garrisoned with a Company 
of Infantry, to overawe the neighbouring population^ and ensure the 
safety of the landing place as a convenient place of call. 

The fort is covered to the south and south-east by the river bank, 
which is nearly 40 ft. high. Punning past the point, the north side is 
visible— a portion of its north-west face has fallen out, exposing its 
construction. A square of 65 yards, 20 feet in height, the outer faces 
are of brick about four feet thick, round an inner fort, whose wails 
are about 4| feet distant ^ and are four feet thick of masonry the 
interval being filled in with earth, gives twelve feet thickness of 
parapet, 4 feet masonry, 4| feet earth, 4 feet masonry. This construc- 
tion IS no doubt the cause of the fall of the broken down wall The 
earth absorbed the rains and swelled, and that being rather 
lower than the rest, the drainage set that way, and the wall was thrust 
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out. Inside the fort are four casemates on each side for habitation and 
stores. They are of brick masonry, roofed over, and giving- a terreplein 
on the top of the fort, about 20 feet broad, strong enough for Artillery. 
The interior slope is revetted with masonry, and of a convenient height 
for musketry fire. The entrance to the top is from the outside. On 
the west face is a projection about 15 feet square, from which two 
ramps lead to the ground, north and south. Under this ramp is the 
west entry gate into the fort basement. There is also an east gate 
entry through the village on the river bank. A hundred rifles located 
here would command the landing north and south, as well as keep 
the country quiet. The fort can be attacked with Artillery from the 
river. A few rounds from a 25-pr. E.M.L. gun would soon pierce 
the north face, while the village and east face could be assaulted from 
the landing; and more troops landed to the right and north of the 
attack, which moving south would take the west face in flank and cut 
off all attempt to escape. In this case an attempt should be made to 
storm the fort by the north ramp, and it ought not to fail. 

If the fort is covered by an army, a battle would probably have to 
be fought south of the fort, about one mile distant, but with the fall of 
Khooleygone, no resistance or fight will be shown on the opposite bank. 

Leaving Minhla, there are at present no military works to obstruct 
the passage of the river until arrival off the Segone Fort or Ava 
Eedoubt. 

The latter is a square redoubt with a ditch, at the extremity of the 
indented line of the Ava defence. The line runs on to the ditch of the 
fort, and so prevents its being turned up river. These lines can 
hardly be stormed, for, like the fort, between them and the river is a 
broad, though now dry and deep ditch. Some distance up the river 
the earth between the river and ditch has been washed away. The 
fort itself is 250 feet square, ditch 28 feet wide aud 18 feet deep, with 
scarp and counterscarp of masonry all round ; a bridge in rear, east 
face, crosses the ditch, the angles of the counterscarp of the ditch are 
cut off, so the ditch at the angle is not broader than the general width, 
28 feet. Three-inch planks, 30 feet long, thrown across, would enable 
a force to storm the work. In front of the fort, west, looking down 
the river there is about one mile of level ground. At this distance, by 
native map, a creek called Myit-tha-Choung runs into the river; it comes 
round from the south of Ava. Here is a wood and a village, but 
about 800 yards up the river, half way between the creek and the fort 
on the bank, is a tope of palms. The ground is open to the front, 
while a small village and copse 400 yards nearer the fort protect it 
from rifle fire in that direction. It is, therefore, a suitable spot for 
landing a Brigade; the ground is fit, even at this date, the 25th 
September. Moving half left, a few hundred yards brings one on a 
cart track running to the south-west angle of the fort. Passing the 
copse on the left, in the line of advance, is a small swamp extending 
south, not very deep, and which will dry by degrees, the cart track 
crosses at a spot 20 yards wide, and only ankle deep. Cultivated ground 
lies on the right front, which is now irrigated, and extends south, of the 
fort, coming down to within 50 yards of the south face. The berm of 
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the fort and the top of the connterscarp, from which the glacis is 
gradually sloped off, are a few feet higher than the neighbourhood 
Moving along the south face of the fort, the east and rear face 
is not only gained, hut the whole of the Ava river line of defence is 
taken in reverse. Meanwhile another column having landed at palm 
tree tope, advancing half left, forms for attack across the front of the 
present site of the marsh, and advances. When within 200 to 800 yards 
of the fort, the Artillei^ fire from the river ceases, and the south face 
is carried with a, rush. The left of the attack, if provided with half a 
dozen three-inch planks should throw them across the ditch and storm 
the work. 

In the event of Sagaing fort proving too troublesome for the river 
attack on the north. Artillery can be landed at the palm tope, or still 
closer to the copse, from whence the fort can be shelled direct and 
the south face enfikded. The advantage of this mode of attack 
would be that the Artillery fire, covering the attack, could be kept up 
somewhat longer, but the advance would have to be delayed until the 
guns were landed. The first plan is therefore recommended The 
interior of the fort is not casemated. A single flight of steps leads up 
the slope of the terreplein, which is wide enough for Artillery • buk 
the parapet is somewhat too high in its present state for musLtry 
fire, (about five feet.) Magazines are built in under the ramp. The 
passage was damp, and the magazine was said to contain powder It 
was too dark to go in any distance. i • 

Ava, the former capital^ of Burma,, now abandoned, is mostly iunrie 
with a few small villages in it, the rest growing into waste iunffle Its 
length down the river is about 2^ miles ; its width varies from i to U 
miles. It is surrounded by an earthern embankment, originally' about 
20 feet high, in fair order by Segone redoubt, but broken through in 
several places on the river side higher up. The west face is a shapeless 

&fite W. 

It IS quite possible an army might be located here under cover of the 
earthen parapets, m which case, steamers and flats would be annoyS 
by musketry fire from the river defence. If Ava is occupied in force 
" be necessary to attack and deS 

Fort Segone having been taken, and the river embankment taken in 

Thrknd^fnrr^P*^ “P be unable to show a front 

he land foice should, however, in this case, be strongly supuorted 
and be prepared for a struggle at two points ^ ^ supported. 

First, at about twenty minutek walk from the fort is the larce 
his stands in a ^adrangle with four gates, one on each side a^gfllerv 
of SIX yards width runs round the interior it is roofAd olfn ’ 
what oat of rep.it, .ad wittoat »tep° or.Wrs 

easily be mounted and made use of as a T ^ « could 

flank and driven back, would natumUyhSdS LT,^^ army taken in 

and it would be necessary to dislodge them ^ refuge, 

the north-east corner, is the old pXe sSbi. further on, in 

It is a strong masonry huiidin|, no; used asXscLXwSch'Ste 
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capture it migM be necessary to occupy. The occupation by our 
troops of these two points, Segone fort, and the palace at the further 
end of the river, would effectually prevent the re-occupation of Ava 
before the expedition is withdrawn. With the possession of Ava lines, 
the expedition has virtual command of the Irrawaddy. However, 
Sagaing redoubt and the fort of Thabyadan have to be reduced. The 
former, Sagaing, is a mere redoubt, which can be shelled from the 
river I and a landing party in boats can storm it at the western corner, 
at the junction of the parapet and masonry wall. The fort is seven 
sided. The earthen parapet round six sides is run out beyond the edge 
of the river bank, so that half of the exterior slope is revetted with 
masonry, to prevent its being washed away with the rise of the river 
floods. The height of the parapet crest above the bank is about ten 
feet, the interior slope is of brick 4ito 5 feet high. The terreplein is 
20 feet wide, on which Artillery can be worked. The gorge is given at 
250 feet, its depth from front to rear is about the same as the rest of 
the parapet, closed in rear by a fifteen or eighteen-inch masonry wall 
giving flank defence. This wall begins on either side at the river 
bank, where the earth ends, and is carried back into the jungle about 
30 yards. In the east wall, in which is a wooden gate about 15 feet 
wide, there are 29 loopholes. In the western wall, in which is a 
two-foot wooden door or wicket, there are probably 85 loopholes. 
The rear wall, irregular, bastion-shaped, is also loopholed, and has a 
large wooden gate in the centre, similar to the one in the east face. 
On the east face is a stone slip up to the gate, but from the gate a 
cart track also runs to the river bank, describing an arc, with a chord 
of about 40 yards. This cart track also goes to the centre gate in 
rear of the fort, whence it leads to another cart track twenty yards 
in rear, running about east and west from down the river to the 
village of Sagaing. Following this track west one comes to the 
village of Dawayel, about twenty-five minutes distant. Here is a 
marble alabaster figure representing Chasindoo in a reclining position. 
Twenty minutes further on, in a somewhat more northerly direction, 
is the walled village of Ohoundogyee, opposite to which are some 
tolerably fine pagodas. At this date the remains of a crucified man 
were to be seen. The road eventually opens out in paddy fields, a 
good tank and zayal, being a quarter of an hour^s distance from 
Ohoundogyee. The large round ruined pagoda of Moodawgyee, visible 
from the Irrawaddy, also comes in sight, showing that the jungle 
has terminated in that direction. The whole country traversed up 
to this point is thick garden jungle. Working round towards the 
river and eventually regaining Ohoundogyee, a branch road leading 
to the river was struck on the near side, distance one quarter of 
an hour. On clearing the jungle, at a point by a wooden pagoda, and 
an old biick pagoda, grassland extends about 800 yards up the river, 
and 200 yards in width to the river bank. Opposite on the edge of 
the bank is a solitary scrub bush or stunted tree. In line with the 
tree and pagoda is the Ava pagoda on the opposite bank. This 
line is just above Longgrass Island off Segone Port. Here then, if 
it is desired to land a force to take Sagaing redoubt in rear, is a 
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convenient spot. It is ont of siglit of the fort^ which is round a point 
half a mile distant^ the last few hundred yards being dense jungle 
.. to the river bank^ and the landing can be -effected under covei* of guns 
-..from boats and vessels. A column can form, up Iiere^ and by the road 
traced out^ appear before the rear of the fort^ if unopposed;, in one 
hoards time. A second column proceeding up the grassland to the 
jungle^ can turn into the left^ and twenty yards on will strike a 
similar cart road leading to the wooden door, west face, at the junction 
of the loop-holed wall and earthen parapet, where the easiest place for 
storming the fort presents itself. On either side of the roadway 
are houses; no doubt the garrison of the fort live there. Mountain 
Artillery, even Field Artillery, can move by these roads. At tliis 
date they were quite dry enough for wheeled traflic. A large force 
might be collected in the jungle to oppose a landing, but iiiider cover 
of Artillery fire from boat and mountain guns, and pushing up to the 
northern end of the grassland, there should be no great difficulty 
in clearing the wood between the landing and the village of Ciioun- 
dogyee and the redoubt. The redoubt should tlien be destroyed, 
the earthen parapet thrown over the river bank and the masonry walls 
destroyed and levelled, after which the enemy in this direction ‘ miMit 
be left alone. ^ 

We now come to the fort of Tliabyadan on the opposite bank. One 
mile north of Ava, in the re-entering bend of tlie river, is the fort. 
It appears to be in a plain, its front and river flank covered by long 
grass. Landing under cover of this long grass, in five ininutes a 
somewhat broad dark ditch is gained. It is not only full of water, 
but also of deep black mud, representing the mud of a ok/mig. There 
was no getting over this; so moving half left for the river, passino* 
small inlets of the same nature, with tiamboo fences across them, quite 
enough to delay an enemy and keep him under fire of the fort, I re- 
gained the boat. Moving up the river, a landing will be found ’at the 
north-west angle in rear, it is firm and hard, passes throuo-h long grass 
and places one on the rear angle of the masonry berm four feet wide 
and not two feet high at this point. This fort is five sided, with a 
masonry berm, earthen parapet, easily stormed. Along the berm 
the face measures 65 yards. The ditch has evidently blisn made by 
exoavafang for the glacis up to the berm or close to it, it is of irregular 
shape, but stopping short of the landing place extends round the fort 
and along the rear face until close on the river bank. Arriving at the 
salient of the fort and mounting the parapet, the work sliowed itself 
as a double earthen parapet redoubt with interior slopes of masonry 
the outer one being five feet six inches high, the latter five feet fom’ 
ony,_ with terreplems of twenty feet. The exterior slope of the 
interioi work rises from the terreplein of tke outer oiip and in the 

cates with the interior basement of the inner work. This is the only 
^mmunication between the two works, except over the parapet 
Mounting the inner parapet, the work showed itself as described Tth 
a two-foot masonry waU to protect the inner edge of the ferreul i,, nr 
prevent accidents. The gorge is closed by a^aigL p^^^t ^ith 
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..gatewaj cat but so' gate^ .an- earthen ramp twelve feet wide 

leads on, to^ the upper work. . The whole of the interior consists of 
casemates.,for the use of the garrison and for stores. The. berm m 
e?icleritly the, top of .the outer wall of the -casemateSj which are about 
eight feet liigh^ , supported bj walls from front to rear^ with arched 
conimiiiiication between them.' At this place I was requested to go. 
before the Bogf/ee^ officer in command, who asked me ■ my business, 
and on parting we shook hands. The ditch in rear was half knee deep 
in mud, over the knee in water, and about twelve feet wide. The 
garrison live in houses under the south and east faces of the work. 
The fort was quite empty, but there would be no difficulty in arming 
it from. Mandalay.. At this .season it can only be attacked from the 
rear. Some twenty or fifty yards further up the river is a good landing 
and approach to the village of Thabyadan, but clearing the path first 
described with Artillery fire, the berm ought to be speedily gained 
and the rear of the work enfiladed, while a storming party goes over 
the parapet into the work itself. At this point no concentrated fire 
can be brought on the assailants : the attack has only to be forced 
home. Gaining the outer work and clearing it right and left, the rear 
of the column slioiild storm the upper work. At this angle, on gain- 
ing the interior is the ramp to the basement. No assistance can come 
from within, and the rear of the fort and the gateway being held, 
the garrison is caught or driven over at the opposite side of the ditch. 
This fort should be levelled, there can be no object in garrisoning it: 
the country round is level. If any place is held it is Ava, which is 
too large to destroy. With this operation Mandalay is within grasp, 
seven,' miles distant. 

The town of Amarapoora lies at the southern extremity of Mandalay, 
but it is about a mile inland, well away from the channel for steamers, 
and the country between it and Mandalay proper, is excessively bad 
and difficult for military operations, any attack on it would, there- 
fore, entail loss of valuable time, whereas by leaving it alone, it would 
be turned. The expedition would find a good landing place at the^ 
Flotilla Company's SteameFs Wharf and King^s vSteam.eFs Wharf, four 
good direct roads leading up to the city. Sucli being the case, 
Amarapoora can be left alone, a landing effected at the wharves 
mentioned, and the embankment seized. At the vdiarves the outline 
represents the curtain of a bastion front, with its two short flanks. 
The flanks give flank defence along the whole length of the embank- 
ment north and south, while the curtain contains the entrance of and 
commands four roads, each not much less than one hundred feet in 
width. Having .seized the curtain and entrenched it, any force can 
land and will find it a secure base, resting on the river, and with 
supplies assured. The force can now be divided into four columns 
and a reserve, the columns to be told oflE to A, B, 0, and D roads, 
and named after them. The reserve to hold the base, and reinforce as 
required. 

It is now necessary to consider the ground intervening between the 
base and the city. Fi’om the north embankment of Mandalay, a river 
by name Shway-ta-choung, runs through the centre and diagonally to 
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the south-west aud further corner of Mandalay, passing Amarapoora. 
Another called the Theng-sa-creek, breaks through the north embank- 
ment half way between the Shway-ta-choung and the western 
extremity, travels diagonally, nearly touching the embankiBent by B 
and 0 roads, and after crossing A road runs south-east into the Shway- 
ta-choung. Besides this, there are considerable backwaters lying 
between A, B, 0, and D roads, which have to be croped by means 
of bridges or bunds in more or less repair; 0 road is in good order 
for Heavy Artillery, B can be made so for Light Artillery, top 
planking will probably be all that is required, as the teak basements 
are all strong and generally good. 

On preparation for an advance being made it is proposed (vide plan) 
to push A column out on the A road as far as the Sliway-ta-ohoung, 
to hold the bridge and country from the base, and so protect the right 
flank of the advance from attack, and also take possession of the three 
bridges crossing the Choung to the north of A road, and so flank B^s 
right. B, 0, and D columns should also advance and seize the bridges 
on their roads over the Shway-ta-choung, B seizing the King’s Bazaar 
beyond, and the bridge to the right, and holding the ground to C. 0 
to hold the ground to D, while D column looks out for the left and 
left front, sending a force to seize the bridge over the Shway-ta-choung 
lying in prolongation of the north face of the city. The Attack having 
secured itself so far, must next advance as rapidly as possible direct 
on the city. D and 0 roads debouch on P road, one humired feet wide, 
and running parallel to the city ditch 100 feet wide. Both D and C 
roads end opposite bridges crossing the ditch. One- third of each end 
of these bridges are masonry, the centre portion is wood, and may be 
partially destroyed. 

The two gates of the city, west side, lie about half way between the 
ditch and city wall, and are covered by a masonry traverse twelve 
feet thic^ and 20 feet high. 

P road, west side, is lined with wood houses. The D road crosses 
a mound about thirty feet high on the near side of the ditch, the top 
of this mound is said to be on a level with the top of the city wall. 
The north face front can here be enfiladed, and possibly a small force 
might be sent to close the bridge in the centre of the north face. 

B road debouches on P road also, but in prolongation of the south 
face, the whole front of which, including the ditch, can be enfiladed 
from here, and the southern bridge commanded. 

The force is now in position to attack the city. The object is to 
force the two gates in the western city wall. This wall is thirty feet 
high, seven feet being castellated with a solitary horizontal loophole in 
each battlement, but the intervals can be fired through. The wall is 
of good brick masonry,— authorities differ as to thickness. Major 
MacNeill gives it four feet all through, Mons, Bentabole (Secretary 
Foreign Affairs of the French Legation- Consulate), says it is eight 
feet thick, while Mens. Andrino, the Italian Consul, says it is fifteen 
teet thick; a considerable difference in opinion, but all agree in there 

being thirty feet of earthwork in rear. With the exception of a few 
ten-feet square buttresses projecting to the front, there is no attempt 
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at flank defence. These and the whole length of the city wall appear 
to be prepared for musketry defence only. The parapet above is 
probably not more than ten feet wide; notwithstanding MacMelhs 
authority, I am inclined to believe the wall to be fifteen feet thick at 
the base but not more than four feet at the top. It is hardly possible 
that a wall thirty feet high and only four feet thick could stand the 
pressure of earth against it. 

The gateways are cut clean through the parapet and wall, gates of 
wood twelve inches thick are placed in the centre. Besides these gates, 
a three-bar barrier can be rolled across the front and rear of the 
gateways. 

The gateways are topped with pagoda erections to give shelter from 
the sun, and perhaps for ornament. As a matter of course, I con- 
cluded that the parapets overhead were joined by a sort of bridge; 
but I could not see everything when I was passing through, and my 
informants tell me there is no means of crossing over the gateways. A 
flight of steps from the town level to the top of the parapet on one 
side of the gateway, usually the right side, leads on to the top of the 
parapet. The buttresses are also topped with pagoda roofs for 
ornament and shelter. 

If the bridges are intact a fire should be kept up from under shelter 
of the town, on the whole length of the parapet wall, and the enemy^s 
fire kept down. Whatever Mountain and Field Artillery has arrived, 
should fire on the buttress parapets near the gates, fco destroy all 
shelter for flank defence ; if the gateways can be blown in, the columns 
can be ordered to advance at once; in all probability it will be found 
that this cannot be attempted before dawn on the following day. The 
force in this case will entrench and screen itself with the means at 
hand, and a position for a breaching battery will be selected for the 
Heavy Battery, and arrangements made for its being ' brought up, and 
the best distribution for other Artillery will be decided on. 

The Artillery force will probably consist of one Mountain Battery, 
one Heavy Battery, and two Field Batteries, these two to be sent from 
India. Four guns, if possible, should be on each flank to enfilade the 
fronts of the north and south faces and to prevent any attempt at 
turning movements from thence or to take the west face obliquely. 
The other four Field Artillery guns and six Mountain guns musb be 
distributed to keep down the fire from the parapet. 

The Haval Brigade will probably be able to supply guns for the 
flank of the base entrenchment — two on each flank north and south, 
also four more to assist the right flank defence along A road, two at 
the bridge over the Shway-ta-choung, and two in the position on the 
road up. A third Field Battery would be none too many for this 
column, and the four guns would be very useful in front. 

The lateral distance between A and B roads is 1,600 yards; that 
between B and 0 as also between C and D is 650 yards. 

The strength of the force will probably be detailed from India ; but 

6.000 men on Mandalay will be none too many, if it has to be beseiged, 

4.000 more should be kept in Eangoon as a reserve to draw on. 

It is to be remembered that a city of such a size cannot be occupied 
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with a small force without great rish ; and alrltough it is said the 
Burmese will not fight, there is no certainty. It is evident they are 
provided with arms of the best description, and nnril thoroughly de- 
feated by a force, sbowing them they cannot resist with effect, "there 
will be no falling away from native authority — nr hja.sfc it cannot be 
counted on. 

The advance may have to meet 30,000 men at Khooleygone and 
Minhla, and it is there most probjibly that the eainpaigo, as far as 
fighting is concerned, will end; but the Burmese will have position, 
jungle, and all natural advantages in their favcnir there. It may also 
be necessary to move a column on Mandalay rid Touiiglioo; but this 
should be independent of the Irra^vaddy Force and should not retard 
it, and which after establishing itself at Mandalay, would tlu*ow out a 
hand towards it, marching vid Aniarapoora. 

To return : allowing the blowing in of tlic gntes to have failed, the 
city wall must be breached and the bridges repaired, an intermediate 
bridge of casks or teak spars thrown across the ditch ready for an 
assaulting column. Then with a second attempt to blow in the gates, 
the three columns, on the explosion taking place should advance and 
force an entry, and immediately take possession, of the top of the 
parapets. On this, two columns slunild be directed on the palace, 
west and east faces, the two entrances of wliieii must, he forci;d. The 
first is a teak stockade twenty-six feet high, teii-incli tijnbm's quite 
close together. Field guns will cut an entry, aher which the surrender 
of the Royal Family and Palace should be demuiHied. If not given 
over, there are two brick-walled enclosures to lie fui'ced. 

^ Should at any time any friendlies offer their services, they should be 
directed to close the exit from Mandalay by the east gate, wliich this 
force cannot attempt without Cavalry, The north and south gates are 
practically closed by B and D columns. 

Plans or sketches, made under instructions from me, are :■ — 

1. Sagaing Redoubt and River. By Lieut. Brockman, R.A. 

2. Thabyadan Fort. By Lieut. Goodwyn, R.l. 


Your obedient Servant, 

W. CAREY, Colonel, R.A. 


FIRING AT BALLOONS OF OBSERVATION. 


BY 

CAPTAIN W. H. H. WATERS, R.A. 

{T'rom the '^Mmsian Invalid^'* of 17 Augustj 1886). 


The universal introduction of military balloons^ and the successful 
aerial voyages carried out in Eussia by the aeronautic sections of the 
Engineer Department; as well as by that of the Eussian Imperial 
Technical Society^ brings into great prominence the question of the 
infliction of serious danger to hostile aeronauts, at any rate while they 
are within the range of musketry or artillery fii^e. In view of this, it 
it will not be superfluous to call to mind the measures adopted by the 
Germans against the French balloons, which ascended during the siege 
of Paris in order to open communications between the Capital of 
Prance and those districts unoccupied by the enemy. On the first 
appearance of the French postal balloons, appeared an order from 
General Moltke to the manufactory of Krupp, for a weapon of sufficient 
range to hit a balloon. Such a weapon was constructed and soon made 
its appearance at Yersailles, at that time the Head-Quarters of the 



Germans. It consisted of a solid steel barrel, with a bore considerably 
larger than that of the rifles usually employed. The tube was strength- 
ened by a wooden stock, which terminated in a butfc-end, also of wood. 
On the tube was a siglit the direction of the weapon at the time of 
discharge, and for giving the elevation corresponding to the altitude 
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at which the balloon was raised. The tnbe near its breech had 
trunnions in a bronze support/ fastened to a special platform, proTided 
with four wheels, with a seat for the man that was to fire it, and fitted 
for pair-horse draught. In order to fire this weapon and to give it the 
necessary angle of elevation, the man mounts on the platform of the 
carriage, places himself on one knee, and fires as he would from an 
ordinary rifle. It was decided at the German Head-Quarters during 
the Siege of Paris that on the appearance of a balloon from the 
beleagured town, the chain of sentries should communicate by telegraph 
the direction it might be following, when some wagons with these 
weapons would start in the direction and fire at the balloon. Thanks 
to this rule the Germans succeeded in firing at all the balloons which 
left Paris during the siege. All the aeronauts who ascended from the 
besieged town testify to this, and also to the fact that they heard the 
whizzing of the bullets, when they were deteoted at altitudes as high 
as 800 or 1000 metres. Prom the newspaper where 

a description of the weapon was given, it appears that the balloon 
Le Daguerre ascended from Paris on 12th November, 1870, and was 
struck by such a number of bullets that the aeronauts were compelled, 
in consequence of the loss of gas, to descend rapidly at the small 
town of Ferrieres, occupied by the Prussians, where they were taken 
prisoners. Although up till now facts testifying to the danger of 
serious injury being inflicted on balloons by fire are rather scarce, 
still one cannot deny the possibility of improvements in this direc- 
tion. The fact of the infliction of injury by firing upon aeronauts, 
who have the means of ascending higher at any moment to any altitude, 
and thus escaping from those shooting at them, did not remain without 
results in Prance, in the arrangements of the French War Ministry; 
experiments were carried out in order to determine the altitude at 
which aeronauts might consider themselves completely safe from men 
firing at them from below. These trials were carried out with a 
captive balloon 4 metres in diameter, and showed that a balloon of 
this size was completely safe from sharpshooters at an elevation of 400 
metres. It appeared from these trials that 12 good shots, armed with 
the Ohassepot, were unable in the course of a long period of time to 
inflict even slight injuries which would compel the aerostat to descend. 
However, one cannot but remark that these observations do not coincide 
with the information of the aeronauts who ascended from Paris during 
the siege of 1870, and who declared unanimously that, at a height of 
from 800 to 1000 metres they heard the whistling of the balls fired 
at them by the Germans. We must therefore hope that subsequent 
experiments will explain more accurately at what altitude aeronauts 
may consider themselves quite safe from shots fired at them. It is 
very desirable that this height should he fixed, and it is important also 
because it is only by knowing it that really good results can be attained 
as regards the photographing of a locality where an enemy is posted. 
Indeed, it is only by conforming to this altitude that it is possible to 
select the object glass and the corresponding camera, in order, by 
their aid, to obtain exact representations of the locality occupied by 
the enemy — so important a point in a military aspect. 
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EEDUCTION OF BASHFOETH’S EXPERIMENTS 
BT INTERPOLATION. 

BT 

A. G, GRBENHILL, M.A., and LIEUT, F. L. NATHAN, R.A. 


The experiments conducted by Rev. P. Bashforth, b.d., in 1867-68 
and again in 18 78-80, are the foundation of the Gunnery Tables upon 
which the science of modern artillery practice is based. 

The experiments consist essentially in recording, by means of Mr. 
Bashforth'^s Electric Chronograph, the instants of time at which a 
shot cuts a series of equidistant screens, and then in forming the first, 
second, third, &c., differences of these records in order to find the 
velocity and retardation of the shot, and thence the resistance of the 
air at all velocities required in Gunnery. 

As the chronographs as constructed at present are not capable of 
recording to a greater accuracy than one ten-thousandths of a second, 
that is to four places of decimals, and as an error in the fourth 
decimal will sometimes affect the second differences of the time upon 
which the measure of the retardation depends to the extent of 10 per 
cent., we propose in this paper to apply Newton^s and Lagrange^s 
Interpolation Pormulse to the problem, as these formulse do not require 
the operation of differencing. 

1. Suppose, then, that 

denote the instants of time as registered by the chronograph, at which 
screens at distances 

^1? • • • <^n 

from a fixed origin, say the muzzle of the gun, were cut by the shot. 

Then, according to Lagrange^s Interpolation Formula (Boole, 
Differences, p. 38), we may assume that the time t at which the shot 
was at a distance s from the origin is given by, — 

j. ^ (,g [h 8^ is ^ 

(% 8^ .... — 6’J 

— ^l) ^ — ^3) — • • ^ 

(sg — ^ (sg 53) . . . . (.Sg s^ 

{8 — ^ 1 ) — .gg) ^ . (S’- .gj 

(%""%) (^3 ^2)^ * ’ ' (^3 * 

+ 

— v * 
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a formula wHcli agrees iu giving 

3^ s= when 5 = Si , 

^ jj 5 = iSg , 

t 53l ^ ~ ^8 » 


the * showing the position of the omitted vanishing factors. 

Then if 'o denotes the velocity and / the retardation at the distance s^. 
ds , dh dH/ds\^ dH ^ 


dt^ ~ ds^ 


\dt) 


so that 


I dt . 
- = ~ , and 
V ds 


ds^ * 


are obtained by differentiating once and twice. 

2. Now as it is only necessary to determine the velocity and the 
corresponding retardation at any given screen^ let ns assume that the 
origin from which the distance s is measured is placed at the given 
screen^ and that the other screens are a given equal distance I feet 
apart ; then if there are m screens before and n screens after the given 
origin, the above interpolation formula can be written,— 


4- 1 I j 


p-l h 


+ (' + + ^0 ■(' + 0* (' - f )■ ■ (' -ViY- 

where is the time at which the ^th screen before the origin is cut, 

>> g'th „ after „ • 

and the formula agrees in giving 


II 

when«s=a 

—pi. 

II 

when a = 

0. 

II 

when 5 = 

gli 


provided C.^and 0, are suitably cbosen; and we sbaU then find that 
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C 


(-ly-i at! «! 

; ( — 

q(m + q)\ (n, — q)\’ 

( — iy~^ (m—p +1) (m—p + 2) 

p \n + 1) (« + 2) . 

; ( ~ (» — g + 1) (« — g -f g) 

q {m, + 1) (j» + 2) 


(»+/>)' 


(M + f)’ 


Now, as we only require ^ and ^ for the value i = instead of 
differentiating, which would be very complicated, let us suppose 
that the above formula for t in terms of 5 is expanded in ascending 
powers of s as far as in the form 

tcs -I- <3^^ -f- $5® -f , , . . . ; 

.<« n dt d^t _ nT 


then when 


5 = 0, , and -j-. 

ds ds^ 


3. Collecting the coefficients of s we shall find that 

dl ’;;SS % ^q^a» 

pssl g-ssl 

wliere M denotes the harmonio progression, 

l + i + | + . . . • . +^. 

the sum of the reciprocals of the first m numbers •, 
and similarly N denotes 

1+i + J + i. 

Collecting the coefficients of 5^ we shall find that 


pszm / 1 \ 

pzsl \ pf 

f p^m 1 g=» 1 1 


/ 

+ s 

9=1 V 


i) 


Now the values of al and bP, being independent of the epoch from 
which the time is measured, must be functions of — t-p and 
so that we may put , 

G,l7=,.''',% CL^ (^0 — 4“ S (^flf ^o) > 

. 3=1 ■' ^ 
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leading to tte following curions algebraical identitjj pointed out by 
Captain P. A. MacMabon, R.A., 

j5 = l g = l 

^ 1 m{m-- 1) , 1 m (m -- 1) — 2) 

^ 1 ® 4. 1) 4. 2) + i) 4- 2 ) (n 4- 3 ) 

_ • ^ _ JL ^ — 1 ) _ 1 — 1 ) — 2 ) 

M 4- 1 ^ (m 4 1 ) {jifi 4 4 " i) 4 " 4 3 ) 

= l + i+i+ . + ^-(l+i+| + +i). . .(A) 

Similarly being a function of the differences ^0 — and 
can be written 

p=l \ P/ 

+ (M-N+]\ 0,{t,-t,) 

s=i \ iJ 

^'=^» 1 g=« 1 

- S iCL,(#o -#.,)+ 2 i 

F = li’ 2=1 ? 

involving another algebraical identity, 

5(ir-iV-l)<!_._5 fi!f-JV+ l)o. 

2 - CLj, + 5 i 0„ 

i’ 2 

= (Jir-A)(2C_,-SC',) 

= i{c2f-JT+2i.+ sl|, 

, «=» ( - 1)«-1 J» u ! 

j,=i '■ (n+p)[ ^Zi ilm. + q) ! {n ~ q ) ! 

-A (l + |-+i+...+l-i--|_..._l)® 

V « nj 


»=«» 1 

^ -..A 


+ i '2 S + i '2 


2=)» 1 




«=i 2* 


(B) 


or 
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4. Oonseqiiently, using Lagrange^s interpolation formula, instead of 
differencmg, we, 'find that , 


al : 




+ S 

g.=l 

hP=:{M 

p=im 

“ s 

i>=l 

q—n 

+ % 
j=i 


> ( - ir 

“1 — p q- 1) (pi — p ^ . 

. . m 

p 

(« + 1) (« + 2) 

■ -(w+ij) 

i-iy- 

* (» — §' + 1) (» — §' + 2) . 

. . n 


(ni + 1) (m + . 

. .{U’^-q) 

V) al 

i (pi — p q- 1) q, 2) . 

. . m 


{n "f 1) {n -f 2) . 

■ ■ (» +p) 

(-1)- 

^ + 1) (n — q 4* 2) . 

n 


(m *4 1) (ni -f ^) . 



(%— 

(^0 *^-2)) 
— ^o) > 


and then 




w 


K 


I'-L.y 

\1000/ 


or 


Z= (1000)8^25 , 


determining Mr. Bashforth^s coefficient d denoting the diameter of 
the projectile in inches, and W its weight in pounds. 

Also I denotes the distance between the screens in feet, m the 
number of screens before and n the number of screens after the given 
screen at which a and h are to be determined. 

5. The following numerical applications of the above theory have 
been worked out from data taken from the Mnal Meport on Eosperi- 
ments made with the Bashforth Chronograph to determine the Resistance 
of the Air to the Motion of Elongated Projectiles, 1878-80;^^ and the 
results are compared with those of Mr. Bashforth, obtained by the 
method of differencing. 

Eeport VIII., Table I., pages 12 to 16, gives the chronograph tinje 
records of the passage of the projectile through equidistant screens 
150 feet apart. 

Bound 479 of the 12th of March, 1879, is a round much used by 
the Rev. P. Bashforth in computing the value of K} taking this round, 
then, and applying to it the interpolation formula, the velocity at the 
6th screen is determined as follows : — 


Here 

Also 


5, and w = 6. 


t^, 

= 

*0000 and tr. 

^-6 

= 

•8489 


t= 

*0666 

^0 



•2778 

^~S 

= 

*1848 

k 


== 

•2096 


=s 

•2031 

k 


=s 

*1408 


= 

*2729 

k 

-t-. 

= 

•0710 

Iq 

h 

= 

•8489 

•4159 

h 

^0 


•0720 

h 

= 

■4891 

k 

— 

= 

•1452 


= 

*5688 

k 

—A) 

= 

•2194 

h 

'= 

*6887 

H 



•2948 

h 


*7151 ■ 

k 


,=5 

*8712 

h 

'sss; 

*7927, ■ 

k 


,=5 

*4488 
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.* = + (*. - <-i) = I (-0710) = -050714 

+ - '-=> = ilo (■*““> “ 


6 ! 6 ! 

' 4 . 11 101 


(^0 - *-:> = Ygg (-3773) = -001650 


+ -TW 

+ ot4t ~ 


®'- (t -n 

, 516!,, 

'*' 8. 8 ! 3 ! 


(•1452) = -051857 


(-2194) -= -026119 


4. 9! 2! 


■ih-h) 


(-2948) = -008774 


Therefore 


= — (-3712) = -001767 


al= + -050714 - -025142 
-008317 -001660 

•000148 -051867 

•072000 -008774 

•026119 -000162 

•001767 


oZ= -07148 

Therefore log aZ = 2-8641845 
and log I = 2-1760918 
Hence log e = 3-3219068 
and therefore o= 2098-.5 


•159065 ~ -087686 


By a similar process the velocities at the other screens may be fonnd. 

The following table compares the Rev. F. Bashforth’s Tesnlts of 
dd5«e..cmg .„d tl.o«, obtained by the above inCSn Sod 



Baslifortli 2271 2234 2199 2164 3131 2098 2060 2035 2008 1977 1948 1921 

Interpolation 1979 2272 2188 2168 2129 2098 2067 3033 2009 1969 1980 1695 


The above table shows that by the interpolation method the velocities 
for the first and last two screens are decidedly irregular^ probably from 
the existence of points of inflexion in the interpolation curve. 

For calculating the value of K for the 6th screen of round 479, that 
is for a velocity of about 2100 f.s., we have : — 

hP ^ *011913 

(4 -050714 


1 . 4 1 7 1 
516! , 


•050714 


+ irtiT! + -012571 


(ifo - - -002773 




5». 11! 
5! 6! 


(i!o — — -000029 


- O = + -072000 

= --025928 
+ - 4) = + -008706 

- iftrli = - -00210^ 

+ = + -000353 


(j^g — ^o) 


•000027 


Therefore 


hP = + *012571 - -OllOlS 
•000412 -050714 

•072000 -002772 
•008706 -000029 

•000363 -025928 

•002194 
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/. Iog5^5^ = i*6674530 
log P =£3521826 
log h = 8-3152704. 
h =-000000020667 
25 =-000000041334. 

And J = 6, F'= 50, so that 

X 1000^ X -000000041334 


log 

50 = 1-6989700 

log 

1000^= 9-0000000 

log 

U — 8-6163074 


3-3152774 

log- 

36 = 1-5563025 

log 

Zrr: 1-7589749 
K= 57-408. 


7. Neglecting the first and second, tenth and eleventh screens, 
Round 473 gives the following velocities : — 


Screens 

3 

4 

6 

6 

7 

8 

9 

Basliforfch 

2090 

2063 

2019 

1987 

1956 

1927 

1899 

Interpolation 

2084 

2056 

2020 

1987 

1956 

1922 

1911 


Here, when an odd number of screen records has been employed, the 
agreement of the two methods is much more close than in the above 
reduction of round 479, where an even number of screen records 
was taken. 

Similar calculations showed that the interpolation method failed 
to give correct results whenever an even number of screens was taken. 

The values of A, for instance, corresponding to the velocities at the 
other screens of round 479, were found in like manner by the interpo- 
lation method. The following table gives the Rev. P. Bashforth^s 
mean values for K at the different velocities, also the particular values 
for Round 479, and the values of K as determined by the interpolation 
formula: — 


Screens ... ... 

4 

■ ■ ■■' 

■ ^ 

. 

16 

7 

8 

9 

10 '■ ; 

Velocities ... ... ... 

2160 

2130 

2100 

1 2070 

2040 

2010 ! 

1980 

Mean value of K 

66-3 

65*1 

68-8 

66-3 

66-8 

66-6 

66-9 i 

Value for round 479 ... 

67*8 

67*8 

67-9 

67-8 

68*5 

68*3 

68-4 

Interpolation value ... 

90^4 

76*9 

67*4 

i 

223’8, 


v—y. 
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TMs great disorepaEoy is due to tlie existence of points of inflexion 
on the curve whose equation connecting I the ordinate and s the 
abscissa is given by the interpolation formula. 

When the number of screens is even, the curve is of odd degree^ and 
must have an odd number of points of inflexion; but if the number 
of screens is odd^ the curve is of even degree, and may have no points 
of inflexion. 


8. Henceforth, then, in interpolation, we shall always employ an 
odd number of screens, and it will serve as a convenient check on the 
calculations and a guide to the extent of the accuracy obtiained by 
taking more and more screen records, if we suppose the given screen 
the middle one of an odd number of screens, and investigate the 
different values of al and hP" obtained by supposing it the middle one 
of (i) three (ii) five (iii) seven (iv) nine (v) eleven, &c., screens. 

This is equivalent to putting m^%\n the above interpolation formula, 
and then 

(i) for three screens, \ , 

and + hp, 

whence {ti — jf-j), 

i _ 24 + M ; 

(ii) for five screens, m = » = 2 , 


and 


al ' 






. A 

'l. 8 


1 . 2 


2. 3. 4 
tV (^2 ^-2) ? 




^ {t - 24 + u) - _ 24 + 


1. 3 "■' ‘ 28. 3. 4 

=^■1(4 — “h i^-i) — -ix (f% 

(iii) for seven screens, = 3 , 

S 


al ‘ 




D4 

1. 4 ^ 


» 




2. 4. 5 
2. 3 




3.4. 5. 6 
1. 2. 3 


3«. 4. 5, 6 


BH^ 3 


IS. 4 ‘'i 21 4. 5 

using the notation Dtp to denote tp -- ^ 

and BHpiodienote tp I 

and so on for nine, eleven, &c., screens, the general formula for 
,2 m +1 screens being 

j?= 


p=i p (m + 1) (m 4“ 2) . . {m +j?) 


) , 




pssm ( , 

- — — — o 


l) j3--“i 4- 1) (m — 4“ 2) . . 


u 


+ 1 ) 


4* 2) . . (M + f) 


(tp • 


> 24 4" ^-p ) • 
13 
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These values oi al and and hP' are readily obtained from Newton’s 
original Interpcflation Formula {Methodus Differ entialis, 1711) 


t — + - • • ' + c-i #-i + + Oiti + . 




1, 


where the c’« are functions of e, chosen so that s = ql makes Cj 
and all the other c’s vanish. 

The simplest way in which this can be done rationally and integrally 
is by writing 

t= ^ ~ ~ • 


Zw ! 1®” 


s s — I 


+ 


s + I s — ml « + m^/ 

where is the coefficient of in the binomial expansion of (1 +«)**’” , 
( Report on the Present State of Knowledge of the Application of Quadratures 
and Interpolation to Actual Data-, by 0. W. Merrifield, F.E.S., 1880). 

9. Let us apply the formula to the 6th screen of round 479 j here 


Then 




0-3439 , 



•2729 , 

^1 = 

•4159, 

^-2 = 

•2031 , 

t<2 = 

•4891 , 

^-s = 

•1348 , 


•5683, 


•0666 , 

#4 = 

•6387 , 

U = 

•0000 , 

h = 

•7151, 



0-7927 . 



•1430, 

B\ = 

•0010, 

Hh — 

•2860 , 

B\ = 

•0044, 

Bt^ = 

•4290 , 

D% = 

•0098, 

Bh = 

•5721, 

D\ = 

•0175, 

Bt^ = 

•7151, 

B\ = 

*0273 . 


Therefore at the 6th screen 

(i) using three screens 

al: 

W-. 

(ii) using five screens 

al = i X -1430 - 
bf=z^X -0010 - 

(iii) using seven screens 


= • 0716 , 

:-0006; 

■ iV X •2860 = -0716 , 

X -0044 = -000483; 


al 

hP- 


= f X -USO - X -2860 + ^ X -4290= 
= f X -0010 - ^ X -0044 + X -0098 = 

(iv) using nine screens 

«Z= -0715 , as before, 

= -00042816 , 


• 0716 , 
•000474 ; 
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We see, then^ that while the value of al remains the same however 
many screens are employed for its determination^ the value of is 
perceptibly different^ and this is the most important part to be 
determined, considering its bearing on the resistance of the air. 

10. Now let ns try the effect of supposing that the chronograph 
records are given to three places of decimals only^, using the nearest 
figure; 



4 — 

0-416 , 


CO 

o 

II 

4 = 0*416 , 


— 0*203 , 

4 == 0-489 , 


= 0-134, 

4 == 0-663 , 


= 0*067 , 

4 = 0-639, 


= 0*000, 

4 = 0*715 , 


^8 = 

0*793. 


i)#i = •143 , 

= -001 , 


i)4 = -386 , 

2)24 = *004 , 


Di^ = -439 , . 

o 

o 

ii 

9. 


= -573 , 

J)\ = -018 , 


= -715 , 

I)% = -037 , 

(i) 

al = 

•0715, 


= 

•0005 ; 

(ii) 

al = 

•0715, 


= 

•0005 ; 

(iii) 

al = 

•0715, 


bP' = 

•0005 ; 

(iv) 

al = 

•0716, 


IP = 

•0004983; 


so that in this case greater regularity is obtained in the reduction with 
three instead of four figures in the decimals of the same records. 


11. Taking the average value of al and hV^ as 

aZ = -0715, 
§Z2-=:.0005 j 

then since ^ = 150 , 

log 3 = 2-17609 , 
loga? = 2-86431, 
logv:= 3-32178, 
a? s=: 2097*9 : 


Bashforth gives 2098. 
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Again, 


and here 


log = 4-69897 , 
log P = 4-85218 , 
log b = F-34679 , 
log 2 = -30103 , 
log 25 = 1-64782 . 

TV 

X= (1000)8^25; 

F'rs 60, = 6; 

log <7= -77815 , 
loff (7* = 1-55680 , 


log W ■■ 
, W 


1-69897 , 
-14267 , 


log (1000)8 25 = 1-64782 , 
log K = 1-79049 , 

K = 61-73 . 

Turning to pp. 31 and 32 of Bashforth’s “ Final 'Report” we find 
against round 479, at velocity 

0 = 2090, X= 68-3, 

0 = 2100, X= 68-8. 

12. Our value of K has, however, not yet been reduced to the 
standard density of the air. 

On March 12th, 1879, the date of round 479, the barometer was at 
29-4 inches, and the wet and dry bulb thermometers at 40° and 43° P., 
or a mean temperature of 41-5° P. 

Eeduced to a standard height of barometer of 30 inches, and a 
standard temperature of 62° P., the value of K will be 

X=61-73x — X 

29-4 461 + 41-5 

- 461 being the absolute zero on Pahrenheit’s scale; and therefore 
^ = 65 o5^ which, is still considerably less than Mr. Bashforth^s Talne; 
and the other values of 57® ^ obtained from the interpolation formula, 
being less than -0005 will give still less values of X. 

13. Let us now apply the formulae of Arts. 4 and 8 to some of 

records of Round 473, and compare the results obtained 

with those given in Mr. Bashforth’s report. 

Round 473, third screen ; then to three places of decimals, 

7o = 0-141, 

= 0-070, 7i = 0-213, 


7-2 = 0 - 000 , 


; = 0-287 


, 21*7. = -001 . 

mi, DS7,= -oos, 


BEBUGflOH 01 BASHFOBTH'S 12PEEIMBKTS. 


SO that 

(i) al = *0715, 

hP ^ *0005; 

(ii) al = -0714; 

^Z2=;000458| 

bttt witli four places of decimals^ we shall find 

(i) al == ‘0718, 

5Z»=‘0007; 

(ii) •071808, 
bP z=: *0007208. 


14. Again, round 473, fourth screen, 

4 = 0*213, 


= 0*141 , 

4 = 0-287, 

= 0-070, 

4 = 0-362, 

= 0-000, 

4 = 0-438 , 

to three places of decimals. 

Then 

Dti = -146 , 

B\ = -002 , 

Bti = -292 , 

D% = -006 , 

i)#8 =-438 . 

I)\ = -012 . 

Therefore 

(i) from three screens 

al = -073 , 

bP = -001 ; 

(ii) from five screens 

«2=-073, 

bP = -00011 . 

(iii) with seven screens 

al = -073 , 

bP = -0011 . 

But to four places of decimals, 

fourth screen, 

#0 = 

0-2135 , 

!f_i = 0-1410 , 

4 = 0*2871 

if_3 = 0-0699, 

4 = 0*3620 

= 0-0000 , 

4 == 0*438r 

so that 

i)ifi = -1461, 

I)\=1 -0011, 

Difj = -2921, 

])% = -0049 , 

Zlif8 = -4381, 

I)% = -0111 . 


Therefore 


(i) from three screens 

al = *07306 , bP = ‘00065 ; 

fiil from fi¥e screens ' . 
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15. AgaiH; witi round 473j fourth screen^ take all eleyen scteen 
records into account^ then we must put m = 8/ = 7 ; and theU; from 

the interpolation formula^ taking the screen records to four places 
of decimals 


+ 

+ 


1 . 2 . 3 

3. 8. 9. 10 

2. 3 

2. 8. 9 

a 

1 . 8 

7 

1.4 
6. 7 


2. 4. 5 


X *0725 = + 0*0271875 
X *1436 = — 0-005983 
X ‘2135 = + 0*000593 
X *0736 = + 0*1288 
X *1485 = — 0*155925 


-f — r‘5 J X *2246 = 4- 0*131016 


3. 4. 5. 6 

4. 5. 6. 7 

' 4.4. 5. 6. 7 


X *3019 


0*075475 


3 4 5 6 7 

+ 'rj 3 X '3804 = + 0'028o3 

2.8.4 6.6.7 

~ mre: ?. S. 9 - 0-0063875 

, 1. 2. 3. 4. 5. 6. 7 

+ O. 6. 6. 7. 8. 9 ^ “ + 0-00064357 


so tliat 


al == 0-07299962 

= -073, say; making 
V = 2054-8 . 

Similarly, by substitution in the formula, we shall find, the corres- 
ponding value of 


giving 


dP = -00058 
X = 66-33. 


“T®"' screen, we 

shall find, puttmg m= 4, n — 6, ' 


giving 


al = -07424844 , 
= -000674, 

® = 2020 
■K = 83-18 . 
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Taking, howeyer, the fifth screen as the middle one of 

(i) three screens 

al= -07425 
iV^=i -00066 ; 

(ii) £-76 screens 

= -0006624 ; 

(iii) seven screens 

bl^ = -0006692 . 

With the lo-west value of viz., 

hP ~ -00065 
log bP = 4-81291, 
log = 4,-36218, 
logs = 8‘-46073, 
log 2 =: -30103 , 

log (1000)3^= 9-14267, 

logX= 1-90443, 

K=. 80-17 . 

The following table exhibits the results obtained by working out the 
values of al and bP in articles 13 to 16, and comparing the values of 
V and with those of Mr. Bashforth. 


Screen. 


Bashforth. 

Article 8. 

Three places of decimals. 

Article 8. 

Four places of decimals. 

Article4. 



(i). 

(ii). 

(i)- 

(ii). 



V 

2090 

2089 

2089 

2089 

2101 

2084 

3rd. \ 

K 

77*2 

86*42 

88*90 

61*73 

66*64 



1 

Mean value of K 

68-2 

— 

— 

— 

— 

— 

c 

-y 

2063 

2063 

2063 

2066 

2056 

2065 

4ai. 1 

K 

73*6 

67*90 

66*43 

123*46 

123*46 

66*33 

1 

Mean value of K 

68*4 

— 

— 

— 

— 

— 

f 

D 

2019 

2020 





2020 

6a. 1 

E ; 

76*00 

80*17 

— 

— 

— 

83*18 

1 

Mean value of K' 

68*4 




•— 

. ■■ 


In the above table our value of Xhas not been reduced to the 
standard density of the air. 


17. Bound 479, seventh screen, taking screen records to three 
places of decimals, then * 

to— 0416 


= 0-344, 

= 0-489 , 

t - s . = 0-273 , 

#2 = 0-563 , 

^_3 = 0-203, 

i{g = 0-639, 

= 0-134, 

= 0-716 . 
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Then 

Il#i = -145, 2l2ifj = -001, 

= -290, 1)% = -004, 

D#3 = -436 , I)\ = -010 , 

Dif4 = *581, B\ = -Qn. 

Therefore, taking the records of 3, 5, 7, and 9 screens, 

al = •0725 ; and 

(i) IP = '0006 , 

(ii) hP = -OOOS , 

(iii) hP = -0005055, 

(iv) hP = 0005118 , 

Taking hP = -000512 , 

log hP = 4-70927 

log P = 4-35218 

log 5 = 8^36709 

log 2 = -30103 
log (1000)3 ^ _ 9.14207 

Or 

log r = 1-80079 
K = 63-21 , 

against Bashforth's 66-3 and mean value 67-8, when reduced to standard 
pressure and temperature of the air. 


18. When three screens only are employed, then from the interno- 
lation formula, ^ 

t = ^0 4. 3^2^ 

so that the curve corresponding to the formula connecting t and « on a 
diagram is a parabola. o 


Then if MjPi, MjPp, MjPj are three equidistant ordinates re- 
presenting the screens, it follows from the geometrical properties of 
^e parabola that the tangents at P^ and P^ intersect in a pdnt T on 
MjP,, and that ^ the mid^e point of TV, where Y is the point 
where the chord P^ Pj cuts MjPj; also that the tangent at P 3 to the 
parabola is parallel to the chord P, P, “ ^ 


TH« proveB tl»t tie values of | at P., P„ P„ are in .ritlrmetical 
progression, and therefore the corresponding velocities are in^rmonical 
progression, a theorem which is useful in determining the velocity at 

the first or last screen of a series. 
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A.lsO Bst P2 


or 


dt 

ds 

j dt 

^ds 



— i (% — ^1) 9 


determining the velocity at by means of the screen records at 
andPs. , 



the geometrical interpretation of the quantity iP, 

At the vertex A of the parabola y = 0 , and the velocity is infinite^ 

Of 

and then ^ A - . 

0 


19. When four screens are employed, the interpolation formula gives 
t => as + cs ^ , 

the equation of a cubic curve, having a point of inflexion where 

dH 


= 25 q- = 0 , 


or 



G-onerally, when odd number of screens is employed, the corres- 
ponding curve connecting t and a is of even degree, and may therefore 
be free from points of inflexion; but when an even number of screens 
is employed, the curve connecting ^ and a is of degree, and has at 
least one point of inflexion, probably more ; and if these points of 
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inflexion occur on tte curve between the points corresponding to the 
screens^ then anomalous values of ^ and are to be expected/ as 


found in reducing the records of round 479^ using an even number of 
screens^ namely^ Welve. 

It is advisable, therefore, to use always an odd number of screens, 
and to calculate the values of al and by considering at first the 
given screen as the middle one of (i) three (ii) five (iii) seven (iv) 
nine, &c., screens, and finally to take into account as many screens as 
possible, provided the number of them is odd. 

Calculated in this manner the values of al and hP' will be found to 
be very slightly discordant, and a mean value of those found may be 
taken l30 be the true value. 


20. It will be found also in general that the omission of the fourth 
decimal in the screen records will not materially alter the results of 
reduction ; a matter of great importance when it considered that the 
chronographs have not yet been brought to the pitch of perfection of 
reading to four places of decimals or a second with accuracy. 

For an account of the mechanical construction and the practical 
working of Chronographs, the reader is referred to Mr. Basliforth’s 
Reports on Experiments, 1870, 1879, 1880; to Report on Chrono- 
graphs’^ by Captain W. H. Noble, R.A., and to Eleetro-BallislAG 
Chronographs-’ at the Vienna Exhibition, an article translated by Lieut. 
St. J. L. H. du Plat-Taylor, R.A., in these Proceedings,'" April, ISSfil 
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AN ACCOUNT OF SOKE OLD WEODOHT-IEON 
BUILT-UP GUNS TAKEN OVER IN FORT JEANSI, 
IN MARCH, 1886. 

BY 

MAJOR P. H. HAMMOND, R.A. 


On tlie lOth of Marot, 1886, tHe fort and town of Jhansi were taken 
over by tbe British troops, in exchange for the fortress of Gwalior 
and cantonment of Morar, abandoned to Scindia. 

The fort of Jhansi is an old Mahratta fort, on a rocky eminence, 
commanding the walled town of the same name. It is probably of 
considerable antiquity, and is well and strongly constructed. 

On taking over the fort it was found to be in the usual state of ruin 
and neglect prevalent under native management. 

Among the fallen buildings and the bushes that had overgrown 
them were found five guns. Two of these, a 12-pr. and an 18-pr,, 
both iron, are of apparently European construction, and are not 
worthy of much remark, except for the fact that, the trunnions, having 
been at some time knocked off one of them, have been replaced by a 
trunnion ring, and trunnions of bronze strengthened with iron spikes 
driven into or cast in the metal. 

The other three guns are more worthy of remark, being very early 
specimens of wrought-iron built-up guns. Two of them are of large 
size, having about 8| inches calibre, while the third is smaller, being 
about a 4|“pounder. One of the larger guns has been much damaged, 
large pieces of iron having been knocked and out off it for the 
purpose of appropriating the valuable metal. 

The other of the larger guns is pretty perfect, the outer coil at the 
muzzle having only been attacked, and, as they appear to have been 
in all respects similar, a description of one will serve for either. The 
metal of which these guns are constructed appears to be some kind of 
soft wrought-iron. Possibly there is some other metal mixed with it, 
as the guns show a remarkable freedom from rust. The inner tube 
or core of the guns consists of eleven segmental bars about 2^ inches 
deep, placed longitudinally so as to form a hollow cylinder of about 
8| inches internal, and 1 Si inches external diameter. These bars do 


l Toil. XT. 
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not appear to be welded together, but merely kept in their place by 
the surrounding parts of the gun. The outer jacket consists of two 
coils of wrought-iron bars about 2 ^ inches square. These coils are so 
fitted and hammered together, that one would suppose them to be 
welded. However, in the second gun, where the coils have been 
hammered open, with a view to cutting off pieces of them for the sake 
of the iron, the manner in which they have opened along the coil 
appears to point to their being merely very accurately fitted and 
hammered together and not welded. 


Section, scale 

Tie exterior of the guns is handsomely orm 
BweU being formed into a Honl head, while th 
elephant head of the Hindu God Gunesh. 

On the complete gun is a plate hearing a Hindi 
silver letters, to the effect that, “This gun, nami 
ponder and 37 seers iron ha] 
the holy Raja Oodut Singh, in the year 1781 Si 
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This charge/abont 26 IBs. powder and 74 lbs. shot would be about 
right for a gon of this calibre, allowing for the weakness of powder 
of native manufacture. The principal dimensions of the gun are, — 
Length, — 14 feet, without cascable. 

Total length, — 16 feet 10 inches. 

Cahhre, — 8f inches. 

Diameter, smallest part of chase, — 2 feet. 

„ at breech ring,— 2 feet 4 inches. 

Probable weight,— about 8 tons. 


The smaller gun is of similar construction. Its dimensions are as 
follows: — 

Length, — 5®feet 9 inches. 

TotaPlength, — 6 feet 6 inches. 

Calibre, — -3 J inches. 

Diameter at neck of chase, — inches. 

„ breech ring, — 11 inches. 

Probable weight, — about 11 cwt. 



Side view, scale 



There are no signs of any carriages for any of the guns. A con- 
siderable quantity of shot, both of iron and stone, were found in the 
fort for both guns. It is difficult to see how the larger ones could 
ever have been mounted and fired. Much firing from such guns would 
probably bring down a good deal of the fort. Still, it is perhaps rash 
to assert what could not have been done by workmen who, with the 
tools more like children’s toys than anything else at their command, 
produced 150 years ago such really magnificent pieces of ordnance. 





Jhaitsi, 

Jzilff 10th, 1886. 



MEMOEANDUM 


ON A 

PORTABLE HELIOGRAPH, 

BBBIONBD BY 

OAPTAm E. H. MAHON, R.A. 


Thk Leliograpli, a drawing of which accompanies this memorandum, 
was designed in the commencement of 1884, and Ibnilt in the Public 
Works^ workshops at Madras. It had, however, several faults when 
finished; the instrument was too light, and liable to vibration when 
the legs were extended ; several of the working parts were loosely 
fitted. The prohibitive charges of the shops, however, prevented 
these faults being remedied in a new instrument, and the heliograph 
was tested as it stood. 

The Chief Instructor in Army Signalling, in forwarding the instru- 
ment for test to the 0.0. 12th Lancers, remarked as follows : — 

a. The telescopic legs are an improvement on the 

usual pattern, as the same female screw serves for fixing the joint both 
when closed and extended. 

b. The sighting arm being attached to the tripod 

is a decided improvement. 

c. The cross- wires being attached to the sighting- 

arm, removes all chance of their being lost. 

d. The mirror being supported on two pillars 

enables a sight to be easily taken, as they do not obstruct the hole. 

. . . . c. The flashing key being fitted with a helical 

spring is much superior to the old arrangement of a fiat steel spring. 

v . . . * The mirror being attached to the head of the 

tripod reduces the time required to set up the instrument. 

On the other hand I cannot help feeling that Lieut. Mahon, by 
having reduced his heliograph to less than 5 lbs. weight, has interfered 
with its efficiency as a signalling instrument. . . . . 

The Officer Commanding the 12th Eoyal Lancers, reported in 
October, 1884,:— 

. * The general principle of the instrument appears to be 
very good; and if it was made more solidly, and some slight improve- 
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ments added to it^ it would probably form a most useful addition to 
the signalling equipment of a cavalry regiment. It is at present so 
slight^ that it might have its weight much increased without incurring 
any reproach on the score of want of portability.^^ 

To the above need only be added that the instrument is carried in a 
strong leather case, attached to the saddle or slung on the back. It is 
intended to be used, except under exceptional circumstances/ with the 
legs closed, the operator sitting or kneeling. It can be set up and 
re-packed in a couple of minutes. It has an advantage not noticed in 
the foregoing. The flash is adjusted on a silver disc below the cross- 
wires, and therefore when off the object the great advantage of this 
is obvious. 

The government of India sanctioned the cost of the instrument, and 
considered it an improvement on existing patterns, but not sufficiently 
so to warrant its introduction.-'^ 



COOHOOB, 
Se^femher, 1886. 




TE ANSLATIOI^S. 


AE ACCOUNT 

OS THB 

SBEVO-BUmAEIAIif WAR, 1885. 

Translated from the German, 

BT 

LIEUT. H. S. WHITE, E.A. 


On the loth September, 1885, a sMKuUy prepared and carried out revolution 
in Philippopolis deposed the Turkish G-overnor- General of the autonomous 
province of Eastern Iloumelia. The leaders of the revolution declared the union 
of Eastern Eoum.elia with the Principality of Bulgaria to be the object of the 
movement, and requested the Prince of the latter country to place himself at the 
head of a united Bulgaria formed out of these two provinces. Prince Alexander 
was prepared for this, and on the 20th September he ordered the Bulgarian army 
to be mobilized and the greater part thereof to march to Philippopolis, where the 
Eastern Eoumelian Militia had been concentrated at the close of the Autumn 
Manoeuvres. A few battalions of the latter were at the same time sent towards 
the Turkish frontier in the direction of Adrianople. Contrary to expectation, 
the Turkish government took no measures to restore the stcdm quo ante. On that 
account; Servia, jealous of the rising power of the Bulgarian people, on the 24th 
September mobilized her army and ordered its concentration on the Bulgarian 
frontier. 

On receiving information of these preparations, Turkey moved some troops 
into position on the Eastern Roumelia frontier near Adrianople, and also to the 
south of Bulgaria and Servia near IJskub. The mobilization of the Servian 
army was carried out in accordance mth the plan set forth in the law of organiza- 
tion, but it extended to the active army only, that is to say, to that part of the 
Servian armed strength, which included the first han of those liable for service, 
the 10 youngest classes. The “reserve army’’ formed out of the second han, 
and the Landsturin, embracing the third, were later on and only partially mobilized. 
It was intended to form the “ active army ” into a field army of 5 divisions, 
consisting of 80 battalions, 21 squadrons, 46 batteries, and 10 companies of 
Pioneers, &c., in all about 70,000 combatants, with 264 guns ; but, in the first 
few weeks immediately following the order to mobilize, the infantry had not 
reached their full strength of 80 battalions of 700 rifles each, nor was the number 
and strength of the squadrons and batteries complete. 

As a matter of fact, only 49 battalions and 16 squadrons were got ready, and 
as regards the artillery the 23 cadres batteries were merely mobilized, and not, 
as intended, doubled. The re-arming of the Artillery with guns of the Trench 
“ du Bange ” system, having only been determined on shortly before the mobiliza- 
tion, was not complete, and therefore the available artillery material of Servia for 
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tlie field was confined to a certain number of Prnssiaii bronze guns (Model 1842) 
and Krupp 4-pr. breecli-loaders (Model 1867) as well as a very few Armstrong, 
Krnpp, and dn Eange guns of the newest type, which had been hronglit into the 
country as Turkish booty as weE as for experiin,ental purposes. Of the; second 
Ian only 15 battalions and 2 squadrons appear to have been mobilized. Also the 
remainder of the army over and above the intended strengtli of the field army, 
viz., 70 battalions, 18 squadrons, and 28 batteries, and 10 Pioneer companies, 
with 53,000 combatants and 132 guns, appeared to the Servian leaders able to 
cope with the Bulgarian army, even if the latter should combine with the Eastern 
Eoumelian Militia against them. On tliis account they did not at first avail 
themselves of tlie possibility of increasing their infantry by 40,000 men from 
the second Ian of men liable for ser'sdce. 

The Bulgarian field army in 1885, without the second han and Landsturm,, had 
a war strength of about 30,000, viz., 24 battalions, 9 squadrons, 12 batteries of 
8 guns each, and 10 companies of Engineers, divided into 2 divisions; and in 
addition there was the Militia of Eastern Roumelia, with a strength, in the first 
line, of 12 battalions, 2 squadrons, 1 battery, and 1 Pioneer company, in all 
about 12,000 combatants with 4 guns. Together the two Bulgarias could bring 
into the field 36 battalions, 11 squadrons, 13 batteries, and 5 Pioneer companies, 
about 42,000 fighting men with 100 guns. These troops were also ready in the 
course of the first few weeks after the 18th September. How far tlie calling out 
of formations of the 2nd han — ^in Bulgaria there were avaiia])]e 24 battalions, in 
Eastern Roumelia 12, with about 24,000 and 12,000 men respectively — had been 
effected, cannot yet be told with certainty. There is, however, no doubt, that in 
Bulgaria, per Infantry Regiment, at least 1 battalion of the 2nd 7M?i was caEed 
out, and that also Landsturm (Volunteer) corps wwe formed. As a matter of 
fact, in the course of events, many such corps were formed, and the 12 active 
Bulgarian regiments, as well as the 6 Eastern Roumelian, numbered an an average 
about 4000 combatants. We shall not, therefore, be exaggerating if we put the 
total fighting strength of Bulgaria and Eastern Ronmelia in the first few weeks 
after the 18th September, at 70,000 to 75,000 men with, however, only 100 guns. 

A special difficulty which the united Bulgarian and Eastern Roumelian army 
had to contend with at the beginning of the mobilization was, that all the, Russian 
officers in their service were ordered by their own government to return im- 
mediately to Russia. As a result of this measure, ■which affected almost 
exclusively the Bulgarian army, more than 150 officers, including all generals and 
staff officers as well as the majority of the captains had to leave the army in the 
middle of the mobilization and hand over their duties to the young and little 
experienced officers of Bulgarian nationality. The future condition of tlie army for 
this reason, especially, might have been qiiestionable ; but Prince Alexander and 
his soldiers met this threatening danger like men, and the Bulgarian army in the 
end Went into battle thoroughly organised for war, having successfully passed 
through the crisis prepared for it. 

^ On the whole the Bulgarian and Eastern Roumelian troops at Prince Alexander’s 
disposal were, up to the middle of October, divided into three different, strong 
groups. The regiments of Eastern Roumelia and a strong mixed dirision of 
Bulgarian "troops formed the main body of the army, about 50,000 strong, at 
PhiHppopolis, and along the railway as fax as the Turkish frontier. Another 
mixed bu't much weaker Bulgarian di'rision, including all the battalions recruited 
from territory still inhabited by Turks, had concentrated at Sofia, and outposts 
had. been pushed through Dragoman and Trn as far as the Servian frontier, this 
division numbered about 12,000 fighting men. Finally, a detachment of all arms 
was concentrated at Widin, with outposts on the Timok, and up to the middle 
m Novemb^ numbered about 6000 men. In all the large towns of the country 

y, were in course of formation. Army head-quarters were at 

Phihppopohs. ^ 
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Serria, after lier troops had finislied their mobilization in the early days of 
October in their own districts, collected her active army up to the middle of 
October in three groups on the Bulgarian frontier. In the centre were echeloned 
on the road from Nisch through Pirot to the frontier the Schumadja the Danube, 
and the Drina divisions — Colonel Benicki, Greneral Jovanovic, and Colonel 
Miscovio. The three divisions, together with a cavalry brigade formed by each 
division contributing 2 or 3 squadrons, constituted the main army, and numbered 
nearly 38,000 combatants. On its right, to the south, was concentrated the 
Morava division — Colonel Topalovic — in the valley of the Morava, and the Blasina 
above Leskovac. The outposts of this division were placed at the points of 
passage of the frontier, on the Blasina plateau. To the left, north of the main 
army, was the Timok division under General Leshanin in the Timok vaUey at 
Zajecar and opposite Bregora, close to the frontier. The troops of the 2nd han 
were partly in rear of the dank divisions and had partly remained in their own 
districts. King Milan fixed his head-quarters in Nisch. The three divisions of 
the main army and the right flank division were thus about the same distance 
from Sofia, four days’ march and about one day’s march from each other \ they 
were intended for immediate co-operation against the Bulgarian capital. The 
Timok division, on the contrary, was completely detached, and was selected 
for independent operations against Widin and in the country between the 
Danube and the Balkans. Lying in their place of concentration, about four 
days’ march north of Pirot, they were at least eight days’ march from Sofia, just 
double the distance of the other divisions. 

Since, then, there was no chance of their co-operation in the decisive battle, 
which was expected at the latest, in the valley of the upper Isker, before Sofia, 
it was hoped on the part of the Servians to be able to defeat the Bulgarian Eastern 
Boumelian army, and take Sofia with four divisions. The situation was such that 
the Servian commander could certainly hope to attain the goal of the operations 
with the four divisions numbering from 4000 to 5000 combatants. Militarily 
speaking, surprised, politically isolated, threatened with a simultaneous attack by 
two armies, a Turkish one on the east and south, and a Servian one on the west, 
united Bulgaria appeared doomed to a speedy end. But only after several weeks’ 
delay, nearly four after the completion of the concentration, on the evening of 
November 13th, did Servia declare war against Bulgaria. Immediately on the 
declaration of war King Milan, who had meanwhile moved his head-quarters from 
Nisch to Pirot, ordered all his divisions to advance and in such a manner that the 
heads of the three columns of the army crossed the Bulgarian frontier along the 
whole line in the early morning of the 14th November. Whilst the column of 
the main army with the Danube division at his head held fast to the great road to 
Sofia, the Morava division on the right marched through the valley of the Blasina 
and by several parallel ways over the plateau of the same name to Trn. The 
Timok division advanced from Zajecar to Widdin, sending a detachment through 
Brezova. Whilst this division, in spite of the presence of a Bulgarian advanced 
guard at AdHje, had no fighting on the 14th, the Danube division with that of the 
Morava had already on this day some slight skirmishing with the weak advanced 
troops which the Bulgarians had thrown forward through Dragoman and Trn. 
It was only at Caribrod, however, that a fight worth mentioning took place. The 
Bulgarian advanced guard, consisting of 2 battalions and 1 squadron, by their 
resistance there, caused the Servians to bring up 6 battalions, 2 squadrons, and 
2 batteries of their advance guard ; they then retreated of their own accord in 
good order up the Nisava to a point where the mountain vaUey of the latter 
narrows stiU more, and a sharp bend in the road offers considerable advantage for 
a stand. The Servians contented themselves with occupying Caribrod with their 
foremost division. Similarly in the south with the Morava and in the north with 
the Timok division the day’s work was considered accomplished, after the foremost 
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troops of the different columns had secured for the main body the different 
passages over the frontier by occupying the neighboiiriiig Bulgarian villages. 

In order to keep communication with the Morava division a flanking party from 
the Brina division of the main army was sent np the valley of the Sukova in the 
direction of Trn as far as Odorovci; as a covering on the right flank a small 
detachment advanced up the parallel road as far as Flaninitza, and on the left 
another small party advanced along the mountain road which leads from Pirot to 
Ginci, the mountain pass of the Balkan road from Lompalanka and Widdin 
through Berkovica to Sofia. 

Prince Alexander left Philippopolis at midday on 14th November, after the 
Servian declaration of war had been communicated to him. A.t the same time, 
however, he started all the troops collected in Eastern Eoumelia on the road to 
Sofia, leaving on the Turkish frontier only a weak detachment of observation; the 
single line of railway to Sarambey, though not of very innch use having only four 
locomotives, was utilised as far as possible. On November 15th, the Servians 
again advanced along their whole line. 

In the north, at Adlije, the Timok division succeeded in defeating the Bulgarian 
forepost troops which had been pushed forward to that place; owing to the 
opposition which the latter offered to the superior numbers of the Servians, both 
sides suffered losses, so that the Servians were content with occupying the 
captured town. 

The main army continued its advance on Sofia. An introductory skirmish 
occurred at the narrow part of the road which had been reached the doy before by 
the Bulgarian advance-guard, but the first pitched battle was fought at the 
Dragoman Pass, where a defensive position had been prepared beforehand. In 
this battle, in spite of their superiority, especially in artilhny, and in spite of 
several attempts to surround the Bulgarians, the Servian advance-guard division 
did not succeed in completely dislodging them. It was only under cover of the 
night and in face of a new turning movement against their ‘ left iiank supported 
by a part of the main body, that the Bulgarians abandoned their last position. 
They retired unpnrsned to Slivnica. The Servian loss in this battle also was not 
inconsiderable. In the south, the Bulgarian detachments, including some of the 
Landsturm, which had been pushed forward to Trn and from there to some 
fortified points, offered considerable resistance to the heads of the Servian Morava, 
and Drina divisions, which were marching down from the moniitaiiis along the 
Sukova and on the road through Yrapce. The numerical superiority of the latter 
gradually inflicted^ everywhere great loss on the former, and finally, though 
apparently not until the morning of the following day forced the position of Trn, 
and the eastern branch of the road, after two Bulgarian battalions liad been driven 
back on Bresnik with the loss of a few guns. 

Prince Alexander entered Sofia on the morning of the 16 th November. The 
first portion of the reinforcements from Eastern Boumelia at the earliest could 
not loHow him there tin the 17 th. 

Prom Sofia to Sarambey is about 100 km., to Philippopolis 140 km. Several 
days 3nust therefore elapse before the concentration of the united Bulgarian and 
Easton Boumelian armies at Sofia could be completed, and extraordinarily long 
marches on the part of the troops were necessary in order that the last of the 
latter should enter Sofia by the 20th. Time was valuable in order to offer a 
successful resistance to the Servians in front of Sofia. 

This position, which for this purpose had previously been sought and found at 
Siivnica, had since the end of October been fortified and prepared for a stubborn 
efence. ^ont 30 k^ Sofia, Prince Alexander arrived on the 

i 16th November and found the greater part of his army, hitherto 
assembled round Sofia under Captain Gntschew, formed np and in reality in a 
weU chosen and well prepared position, which the Servian iain army descending 
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from tlie BragOHiaB Pass did not attack the same day, hut halted at a respectful 
distance. Whilst on the side of the Servians the united three divisions on the 
16th only did a short march, the head-quarters had been moved from Pirot to 
Caribrod, and at the same time the detachments of the Prina division which at the 
heginning of the operations had been sent towards Trn, and were unnecessary 
owing to the Morava division having arrived there, were during the day recalled. 
After a difficult mountain march the above-mentioned troops rejoined their division 
in the evening on the high road at the Dragoman Pass. The Timok division had 
again during the day some fighting. During their advance on Widin, they came 
again into contact with the now reinforced Bulgarian troops whom they had 
driven back the day before. The Bulgarians fought with great stubbornness but 
were finally defeated ; but, as on the previous day, they succeeded in inflicting 
great loss on the Servians and securing, at least partly, their own line of retreat 
on Widin. 

The Morava division spent the 16th in concentrating at Trn and advancing a 
little farther towards Bresnik. No important battle was fought on this day. The 
division halted in front of Bresnik. The battles of Caribrod and Dragoman, as 
regards numbers, were unequal ; nevertheless the Servians found it difficult to 
push back the Bulgarian advanced troops, favoured as the latter were in their 
operations by the nature of the ground; indeed, they were so exhausted and had 
suffered such heavy loss, that their commander, on the third day of the operations, 
16th November, only advanced as far as was possible without fighting, and saw 
that it would be impossible to attack the Bulgarian position, even on the 17th. 

The three divisions around and in front of Caribrod required rest, and for better 
co-operation, the Morava division was expected to appear at Bresnik and on the 
left flank of the Slivnica position. This cessation of operations gained more time 
for the Bulgarians, which under existing circumstances was fatal to their 
opponents. Well chosen and well prepared as was the Slivnica position, the 
Servians could have forced it on the 16tli; the only available Bulgarian division 
was insufficient for the proper defence of a front so many kilometres in length. 
When however the 16th passed without an attack, the chances of the Bulgarians 
increased every hour. Eeinforcements from Eastern Eoumelia and the newly 
formed corps of the 2nd han, volunteers and landsturm, were hastening from Sofia 
by forced marches and untiring exertions — one infantry regiment covered 95 
kilometres in 32 hours — and already on the following day had formed such a 
support to the troops at Slivnica, that the latter felt themselves encouraged to 
change their role and move out of their forced inactivity. In addition, it became 
possible to reinforce the garrisons of those defiles, which the Servian-Morava 
division on its march from Bresnik to Sofia would have to force. 

Defensive positions, as at Slivnica, were taken up here, and barricades erected 
to the W, and S.W. of Sofia, on the Yisker mountain ridges, and particularly at. 
Bladaja, which was close to the high road. Eye-witnesses have recognised in the 
form and position of the Bulgarian redoubts a similarity to the Turkish defences 
at Plevna. , 

On the T 6th November, the Servian advanced troops halted at the point where 
the Sofia road branches off, at the mouth of the ever-narrowing valley, frojn ihe 
Blato stream which accompanies it down from the Dragoman Pass, and from there 
runs direct to its termination over the southern tributaries of the Blato and the 
gradually-sloping high ridges lying between. About 5 kilometres from Sofia at 
Slivnica the road crosses the Halkali, the first and most important of those 
tributaries. 

The Bulgarians had selected the high ridges as a defensive position, which, witii 
the broadhWley of the Halkali in its front, stretched about four kilometres to the 
right and left of the road to the N.E. and S., and was supported on its flanks by 
redoubts, each mounting 12 heavy guns; the right flank resting on the Blato 


valley also was very strong. On the other hand the position had the disadvantage 
of being commanded by heights, occupied by the Servian outposts, which lay 
opposite its front within long-range artillery lire, and in addition the ground on the 
left, towards the Yisker hills between Slivnica and Bresnik, vFas everywhere 
passable for infantry and mostly for gnns, and therefore gave the Servians a chance 
of surrounding the Bulgarians, and at the same time of making a powerful flank 
attack. 

The weather since the commencement of the operations had not been favourable, 
and a cold wind drove mist and rain, -mingled with snow aiicl sleet, in the faces of 
the Bulgarians as they, on the morning of the 17th, took up their position, 
awaiting the attack they had expected the day before. But since the Servians 
required more rest, the attack was still longer postponed. Nothing having 
occurred up to 10 a.ni., Prince Alexander ordered an advance from the right wing, 
in order to And out the disposition of the Servian army. Tbe three battalions, 
detached for this purpose, attacked the outposts of the Servian-Danube division, 
and, favoured by the fog, more or less surprised them ; continuing their advance, 
they drove them back in disorder, the Servian divisional cavalry being quite unable 
to check them. This advance induced the Servians to enter into the flght with 
all three divisions along the whole line. The Danube division rallying obliged the 
three Bulgarian battalions to return to their original position, but on the way hack 
they met fresh infantry coming up to their assistance. 

Meanwhile the battle had commenced along the whole line. The Servians 
advanced in a thick fog, first against the centre, then also against the left of the 
Bulgarians, till they came within musketry range; here and there a few rushes 
were made to get nearer, but, generally speaking, the fire of the Bulgarians hidden 
in their trenches was so terrible, that the Servian skirmishers were obliged to 
confine themselves to firing against their enemies at long ranges. At the same 
tiine something fresh turned up to the advantage of the Bulgarians. Their scanty 
artillery appeared superior to the numerous guns of the S^vians both in range 
and effect ; and it was only, where the latter brought Krupp guns into action, as 
for instance, in front of the Bulgarian left, that their artillery could hold its own ; 
the shells of the other guns could not even reach the Bulgarian position. Since’ 
then, the preparations for the infantry attack by shaking the enemy and demolish- 
ing his defences could not be carried out, of course, the partial attacks, which were 
tried at different points, failed ; a general assault of the position was impossible 
owing to tbe losses from tbe fire of the Bulgarians. Particularly fruitless were 
the attempts of the Servians against that part of the line, which was defended by 
eight battalions, consisting partly of men of Turkish nationality. 

When darkness set in, the Servian centre and right wing skirmishers gradually 
ceased firing and retired to the positions they had taken up the day before. The 
Bulgarians were satisfied with having utilised the advantages of the position, and 
with having repulsed the attack. Owing to their numerical weakness, a pursuit 
on ^ this part of the battle-field was not attempted- The regiment, which had 
relieved the three battalions of the right fiank sent out in the forenoon to recon- 
noitre, after their repulse in the middle of the day, alone found a favourable 
opportunity to attack the enemy opposite flank, and, with fixed bayonets and 
drums beatog, pushed him back as far as the Slivnica-Dragoman road. This 
effective offensive movement at the close of the day gave quite the character of 
a victory, at least a moral one, to the repulse of the Servian attack along the rest 
ot the line. AU immediate danger to Sofia was removed, though the Morava 
division in the course of the same day, the 17th, had stormed the barricade at 
Isvor, taken Bresmc after a short struggle, and thus opened up a new portion of 
the high road leading through Pernik on Sofia. At daybreak on 18tb November, 
the Servians again advanced against the Bulgarian position. The attack was 
directed mainly against the left of the position, where the little village of Slavinje, 
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and a small wood^ formed points i'^appui ’’ for tlie defence. After two hours 
fighting; the turniiig mov^^ was successfully met by the Bulgarians, two 
battalions from Sofia arriving in time to support, at the decisive moment,'*.? the 
four battalions and three batteries on the left of the Slivnica position, and in 
conjunction with these, repulsed the enemy’s attack. At the same time other 
portions of the Servian army advanced against the Bulgarian centre, while a 
demonstration was made against the right as they felt their way along the 
road from the Crinci Pass to Sofia. However, this attack soon collapsed under 
the Bulgarian fire, and on the road from Sofia to the Ginci Pass were four 
yolunteer battalions under Captain Panitza. In the afternoon fresh movements 
of Servian troops were observed in front of the left of the Slivnica position. 
The Junction of the Morava division from Bresnik with the main body was, as 
a matter of fact, being carried out; but the success of this threatening move- 
ment was frustrated by a few battalions coming late in the evening straight 
from Sofia to the Passes of the Visker Hills, in conjunction vsrith the troops 
already there in position on the mountain roads. Nothing decisive, therefore, 
happened on the 18th. To move out of their position and assume the offensive, 
the Bulgarians, even on this day, were too weak, and the operations of the 
Servians were merely reconnaissances in force, and preparations for the intended 
turning movements against the Bulgarian left. At last, on November 19th, 
the Servians made a decided effort to bring matters in this way to a decisive 
issue. The three divisions of the main army and the Morava division were to 
attack at the same time ; but, during the whole day, there was no sign of the 
latter on the mountain roads leading direct from Bresnik to Sofia in the vicinity 
of Badica or on the high road through Pernik. It had split up. While one 
half became involved at Badica in a pitched battle with the Bulgarian detachments 
which had been pushed back from Trn, and were now reinforced from Sofia 
and Slivnica to about 5000 men and entrenched, and whom they were unable to 
defeat, the other half retired from Pernik to Eadomir, whence the remainder 
of the male population of the Eadomir, Kostendil and Samalow, districts capable 
of bearing arms, threatened their rear and flanks. Eadomir was, indeed, taken 
by the Servians after some fighting, but they had, through so doing, lost a day 
as regards the objective, viz., following up the road throtigh Yladaja to Sofia. 
Since the Morava division had thus been checked south of the Yisker range by 
proportionally weak Bulgarian troops, the three divisions of the main army were 
without the expected support, and therefore would have to fight the decisive 
battle before the Bulgarian position on 19th November quite alone. The battle 
commenced at eight in the morning with an advance of two Servian divisions 
against the Bulgarian right ; the latter thinking this merely was a feint to divert 
attention from the left flank, did not at once strengthen the threatened flank. 
It was only after the Servians had won some ground, and tlie development of 
their attack showed that it was real and not feigned, that the Bulgarians brought 
up their reserve infantry and artillery in support. On their arrival the Servian 
advance soon began to flag and then came to a halt, and finally the fighting was, 
as on previous occasions, reduced to continuous heavy firing, which caused the 
Servians considerable loss. When this had lasted some time, the Bulgarians 
took the offensive, and shortly before night drove back the Servian attacking 
troops. As far as the Slivnica-Dragoman road did they keep up the pursuit of 
the enemy’s left, and now, by pushing forward troops from their right, threatened 
this important line of communication of the enemy’s. The result of the day 
was, that the Bulgarian army had not only maintained their position and advanced 
beyond it, but had also won some ground. 

Night setting in prevented them from profiting by their successes ; but what 
had already been done showed to the Bulgarian army that the Servian attack had 
been decisively repulsed, and that they had only to wait for the arrival of the last 
part of the army, in order to take the offensive. 
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As a matter of fact, the strength of the Servian main army had been broken 
on the 19th inst, ; it remained, therefore, on the 20th, quite passive in its com- 
manding position opposite Slivnica. 

The Bnlgarians also required rest after the extraordinary amount of marchin®’ 
and uninterrupted hghting they had undergone. Captain Popow at Bresnilq 
alone, had no rest. Thanks to his activity, the Servians here retired on the 20th! 
The Bulgarians, entrusted with the defence of the passages of the Visker, had, 
on account of a threatened danger to the left wdng the day before, been reinforced 
and placed under the command of the above-narried officer, and now, in number 
about nine battalions, took the offensive and recaptured Bresnik from that portion 
of the Morava division which had been left in possession there. 

While the latter retired to Trn, whither also the column that had arrived at 
Pernik and Eadomir had successfully effected their retreat, there arrived by side 
paths over the intervening hills on the extreme left, facing the main body, a third 
part of the same division which, late in the afternoon of the 20th, had come upon 
some troops of the Bulgarian left at Golubovci, and after a short tight had been 
thrown back on to the right of the Servian main body. In a word, even if 
too late, the Morava division had effected its junction with the main body. 

In the course of the same day during wffiich, on the wdiole, the Bulgarians had 
no fighting, there arrived the last great reinforcements of Bulgarian and Eastern- 
Eoumelian troops from the Turkish frontier. Prince Alexander had now at 
Slivnica about 35 battalions, and had united the troops especially available for 
fighting the Servian main body in front of Sofia. Captain Popow's success at 
Bresnik had removed all danger from the left flank ; the t iTiie was come for the ivince 
to utilize to the advantage of the victors the situation brought out by the three 
days’ fighting at Slivnica. 


I he next day, JNovember 21st, he assumed the offensive. The events of the 
last fevr days had convinced the Servian commander that Ids army was no longer 
in a condition to continue its advance on Sofia, but rath( 3 r that its own line of 
retreat was in danger. In reality not only the defeats and losses in battle, 
bxrt also the state of the weather, the insufficiency of supplies, &c., had so 
lowered the tone of the army and already produced such discontent, that to remain 
long in their present position appeared critical 

What effect this state of affairs had on the Servian commanderls mind and on 
his arrangements remains undecided. Suffice it, that on the 21st the Servians 
^treated to Pirot under cover of a strong rear guard in the position in front of 
Dragoman at Jarlovce and Solince. The knowledge that Captain Panitza had 
turned off from the Ginci pass road westward tow^ards Pirot, and that the Bul- 
garians advancing froni the Slivnica position had thrown the whole of their weight 
on their Tight flank and were endeavouring to get command of the road over the 
Dragoman, hastened the movement. Thanks to the behaviour of those troops of 
the Drina and Morava divisions, who, belonging to tlie Servian rigid, noiv partly 
formed tbe rear of the columns ^retreating along the great Dragoman-Caribrod 
road and the paraHel Sutovica VaUey, and who were defendm- 'the roar gnard 
position, and thanp to the unsatisfactory scouting of the Bulgarian cavalry, the 
offensive movement of the latter on the 31st was not so complete, and the Semans 
were able successfuUy to effect their retreat over the Dragoman Pass, and for this 
purpose coidd hold out there tiU the 23nd. On this day for tbe first time the 
S? “ under qent.-Colonel Mkolajew succeeded in pushing back 

The Jurlovce, in particular, there was some shai-p fighting, 

fin’-nir whiVl w P^uty of _13 battalions had to cross a zone of very heavy 

accomplished after the Servian gnus had been silenced ; 

Tbllnrce nf Bulgarians, 

the Dvacoina-n Va« + columu pushed on the same afternoon through 
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^ In order to ensure tke retreat of the Morava division from Trn through the 
Snkova YaBey, the Servian rear guard should have held the heights west of 
Oaribrod; ^ biit, when the Bulgarians in the afternoon attacked these heights, they 
soon fell, into their hands. Here, as well as before Trn, the Servian army re- 
crossed the _ frontier on the 24th. The gi-eater part retreated by the high road 
along the Msava and through the Sukova Talley to Pirot; a few battalions at 
Irn pushed southwards and into the narrow ascents of the Blasina plateau. 

^ The light Bulgarian column under Captain Panitza, advancing from the Sofia- 
Gmci road, by their early appearance on the Servian frontier at Odorovci and 
Slaymje, had a substantial influence on the departure of the Servians from their 
position in the Dragoman pass and in front of Caribrod. On 25th November 
there was not a single man of the Servian main army on Bulgarian territory, 
which was free from the presence of the enemy on the evening of this day, at 
least that portion which the Servian main body and the Morava division had 
occupied since the 14th inst. 

Tlieie were, however, still hostile troops in Bulgaria in that part of the country, 
far distant from^ the great Nisch-Sofia road, which was intended to be occupied by 
^ Timok division, We left the division just when the crisis of war was at hand, 
and have thenceforth followed up the main operations, the more so as the deeds of 
that division had nothing to do^ with bringing matters to an issue on the main 
theatre of war. The Timok division, had, as we saw last, on the 16th success- 
repeated opposition of the Bulgarians between Adlije and 
Widm. The next day, after sending a detachment towards the Lorn, they 
before the gates of Widin, the fortifications of which were good enough 
to make a defence from a military point of view quite possible, though the inhabi- 
tants had become quite low-spirited from the Servian successes, and the civil 
authorities seemed to have lost their heads. 

The small Bulgarian Danube flotilla were busy bringing there from the towns 
and districts along the river such men and materials for defence as could be 
collected ; under the protection of this flotilla the existing artillery equipment and 
me_ mobilised fortress artillery company belonging to Eustcliuk, the arsenal of 
Bulgaria, were transported to Widin. As a matter of fact the place did not 
capitulate on the arrival of the Servians, but rejected all proposals relative to 
surrender as determinedly as it repulsed the first attack on the 18th. Only a few 
incendiary shells found their way into the town, and here and there burst. Mean- 
while the Servian main army had received the unexpected severe check at the 
lianas of the Bulgarians at Slivnica ; for two days it had vainly endeavoured to 
contmue its advance on Sofia ; on this account, then, the Timok division before 
widm received orders on the 19th to rejoin the main army immediately. Which- 
ever of the two roads the division might select, whether the one through Pirot 
to the main army before Slivnica, or that through Berkovica direct to Sofia, it 
would six days’ forced marching before they could be of any use to that 
army ; but before they had reached the junction of the two roads about two days’ 
march south of Widin, at Belogradschik, where their advance-guard became 
involved on the 20th in an undecisive and for them by no means successful 
skirmish with local Laudsturm troops, they received counter orders. The idea 
or capturing Sofia had now been abandoned by the main army, and as a security 
events the Timok division was now ordered to seize Widin. 

The attempt at the main object of the war had failed ; now, at least they did 
not wish to lose a minor object. 

After leaving a detachment in the vicinity of the Berkovica defile, the division 
retraced its steps to Widin, arrived again on the scarcely abandoned ground in 
front ot the town on the 2Srd, bombarded it the next night with their field guns, 
establish^ themselves under fire from the garrison along the line Tatardzik- 
bmidan-Capitanovce and tried to take the place by storm on the morning of the 
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25tli. Beaten back, they renewed the assault the same afternoon and were again 
repulsed. The Servian leader ought to have seen that the Bulgarian works, even 
if half mined, could not be taken without the aid of heavy guns, and that the 
courage of the garrison was undiminished. With this the battles before Widin 
came to an end for the present ; the Timok division made another attempt to 
carry out their orders concerning Widin on the nights of the 28th and 29th, when, 
as we shall see, a suspension of hostilities had been agreed on between the oppos- 
ing forces, but owing to the heavy loss incurred, this attempt was also fruitless. 
The line of demarcation in the vicinity of the place having been marked out during 
the next two days, the division lay from two to five kilometres from the outer 
enceinte and in the open country, the territory in Ser^dan occupation was confined 
to that part of the Widin district lying to the north of the line Yithol-Eakovica. 
To take the offensive and expel the Servians from this part of Bnlgaria was im- 
possible for the Widin garrison who, numbering not much more tban 6000 men, 
were too weak to oppose the strong Servian division, and besides were too little 
capable of manoeuvring, and in addition, the events on the main theatre of war 
had rendered the Servian occupation of this hit of land of no consequence to 
the Bulgarians. After the last battles on Bulgarian territory, the Servians, 
leaving weak {outposts in the Snkova and upper Nisava valleys, brought the 
greater part of their four divisions, which had retired on Pirot on the 25th, 
through Pirot and into a position to the west of this town, which position rested 
on the left on the steep e%e of the Nisava Yalley, and on the right on the little 
Pasjaca stream, and thus with a front of five kiloiiietres coiinnaiided the road 
from Pirot to Knajazevac, as well as that from Pirot to Leskovac, and through 
Bela Palanka to Nisch. Whilst the different points of egress from Pirot were 
under the fire of their foremost line, their more distant and most elevated 
artillery positions were about six kilometres from the place. On the arrival of the 
troops the strengthening of the position by means of redoubts was taken in hand, 
and at the same time drafts to complete the battalions and squadrons were 
brought up, and the reserves formed at Nisch from the second hmi became 
available for the defence of the position. 

After the repulse of the Servian invasion, the main Bulgarian Army — at least 
35,000 men in two strong divisions — ^lay round and to the north of Caribrod ; 
Gutschew’s division, about 16 battalions, 1 squadron and 2 batteries, formed the 
right column with its head at Odorovci; Nikolajew’s division, 19 battalions, 
6 squadrons, and 8 batteries, the left column of the main body at Caribrod. A 
third column of 10 battalions, 1 squadron and 2 batteries under Captain Popow, 
after sending a detachment to the Blasina, in front of Trii, arrived on the 25th, 
in the country south-east of Sukova. A fourth column, consisting of Captain 
Panitza’s volunteers penetrated into the mountains contiguous to the right main 
column, and operated steadily against the left of the Servians. This column 
from 4000 to 5000 strong, stood north of Odorovci, on the second road leading 
from the Ginci Pass to Pirot. 

On the 26th the Bulgarians resumed the offensive by all tlieir divisions 
commencing a converging march on Pirot. The Servian advanced troops retreated 
to the main position covered by their cavalry who, however, left the field as soon 
as they saw the Bulgarian cavalry, ahont equally strong, forming up to attack 
them. 

dehouching from the mountains on the 
different roads and entering the broad valley in front of Pirot had immediately 
got touch of the enemy, and early in the afternoon deployed their advance guard 
right and left of the Nisava against Pirot and the heights occupied by the enemy 
tying on both sides to the rear of the town, lor a decisive action, the short 
November day was too far advanced. The Bulgarians contented themselves with 
reconnoitring the front of the Servian position, and attempting as a precautionary 
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measure for tlie niglit, to occupy Pirot itself. This they succeeded in doing at 
the first assault; but in the following counter-attack by the Servians the few 
companies placed there were unable to keep their ground, and “were pushed back 
to the entrance of the town, where they maintained themselves. Those troops 
of the Servian rear guard, which had retreated to their right ■wing, had not 
crossed the Pas jaca, but halted on the heights south of the town, whence they 
were dislodged by the advanced guard of the left Bulgarian column. 

Meanwhile the Servian artillery in their well-chosen positions west of Pirot 
had opened fire on the Bulgarian batteries which had been brought up in support 
of this attack, and thus exposed the nature of the Servian position, and let the 
enemy judge of the ways and means for attacking it. It was clear to the 
Bulgarians that the enemy was determined on a stubborn resistance, and that on 
the following day, the 27 th, there would be heavy fighting. The decisive part of 
the battle would be fought on the left, where from the nature of the ground, the 
Servian line of retreat, the road to Belgrade could be reached. The Bulgarian 
Commander began his preparations in the night by attacking soon after midnight 
and holding till early morning the heights in front of the right and left of the 
Servian main position, which were occupied by Servian infantry. While this was 
going on, the different Bulgarian columns of attack formed up in rear of the 
centre and left. The village of Baricifluk, 2i kilometres south-west of Pirot 
was, according to the plan of the battle, equally important to defenders and 
attackers, and was on that account one of the first objects of the fight. Twice 
taken by the Bulgarians and as often re-taken by the Servians, it was at last 
permanently captured by the former, when nine fresh battalions, after a fatig'uing 
march over hills and ravines, attacked it from the south-west, and then turned 
direct against the Servian main position on the road to Msch. Meanwhile the 
fight raged in and near Pirot with varying results ; twice were the Bulgarians 
obliged to recapture it, before the enemy, whose Danube division tried to hold it, 
were finally dislodged. The crisis of the battle was reached, when the Eastern- 
Eoumelian and Bulgarian battalions of the left in their victorious but exhausting 
up-and-down-hill attacks, suddenly, on arriving at the top of another ridge, saw 
before them the intact reserves of the enemy’s right, and under a strong counter- 
attack of three compact battalions, began to waver, especially since at the same 
time, to their astonishment, a Serrian battery ascending a height on the road to 
Leskovac to their left rear, opened fire on the exhaxisted battalions. It was 
reserved to the personal skill of the Prince, who saw the danger to avert what 
would have been a disastrous blow to the Bulgarians. A-t that moment his whole 
army was engaged ; the centre and left, the main bodies, were fighting side by 
side. In the face of the critical situation of the battalions on the left, who held 
the fate of the day in their hands, the Prince ordered a general advance, and 
sending his cavalry against the apparently isolated battery to the left rear, he 
betook himself to the threatened flank and as at Dragoman, placed himself at 
the head of aU his available battalions. Under the inspiriting influence of his 
example, the battalions who had been somewhat demoralized by fighting, as well 
as the more compact ones, rushed forward, and, at the point of the bayonet, 
compelled the enemy to retreat. 

The Servians covered their retreat on Bella Palanka and Kajasevac with their 
last cartridges from the more distant artillery position ; but the exhaustion of 
the Bulgarians, and darkness coming on, soon put an end to the pursuit. 
Wliile his soldiers bivouacked on the ground they had won, Prince Alexander 
fixed his head quarters in Pirot. The road to Nisch was open to him. 

The next day, ISTovember 28th, 14 days after the opening of the war by the 
Servians, the Austrian Ambassador at Belgrade, leaving that town, passed 
through the outpost lines of both armies, and arriving at Pirot, waited on Prince 
Alexander. Conscious of being victorious the day before, the latter was disposed 
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to yield to the wishes of the Grreat Powers and stop the operations. Servia was 
morally and militarily at the end of her tether ; the Biilgririaii arms were covered 
with honour ; the last tactical success belonged to tlieiii. Prince Alexander was 
opposed to any further operations, and in a few lionrs a cessation of hostilities 
was agreed on between the Commanders of the two armies, the troops remaining 
in their respective positions. The preliminary line of demarcation agi'eed upon 
in the vicinity of Pirot ran through Blato and Belava. At Widin it had already 
been defined. Botli armies, according to this, occu|)ied nearly equally valuable 
portions of hostile country, the Servians a large plain, the Bulgarians an 
important point in Pirot. Negotiations for a definite armistice were, owing to 
the state of afiairs, rendered very difficidt. During the 14 days operations, the 
Servians lost 6,800 killed and wounded, and 1,200 prisoners; the Bulgarian- 
Eastern Eoumelian loss was 2,300 killed and wounded, and 1000 prisoners. 
The Servians suffered the greater part of their losses on the third day at Slivnica 
November 19th; Prince Alexander’s troops on the last day at Pirot, the battle of 
November 27th. The main armies were engaged nine days out of the fourteen* 
no particularly striking success however was attained, "eitlier by the original 
attackers, who were finally driven into the defensive, or l)v those at first attacked 
who afterwards took the offensive, and were finally victors in the latter stages of 
the campaign. However, the whole affair, which the Servians had apparently 
taken up merely as a pretence for fighting, had a high significance, and that 
particularly on moral grounds. 

The Bulgarians, to the astonishment of aU Europe, have shown that they 
possess great capabilities, and, freed from all foreign influences, are perfectly well 
able to govern and support themselves, at least so long as this depends on a man, 
who, like Prince Alexander, has shown his capability for this in so striking a 
manner. Tlie events of the campaign, so victorious for them, and which, from a 
military point of view, ended with the armistice of Pirot on 21st December, and 
the evacuation of the occupied territory on 27th, and ceased diplomatically with 
the signing of the peace of Bucharest, showed to the Great Powers that the 
union of Bulgaria and Eastern Eoumelia must be recognised. Only over the 
manner in which this was to be accomplished, the European diplomatists could 
not agi'ee. The personal union of the two countries in the person of Prince 
Alexander, shortly afterwards sanctioned by them, is only guaranteed for five 
years. 
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THE DAORES PORTRAIT FUND. 


Thk Committee of the Dacrea Portrait Pund/^ having, previous to 
the death of the late Field Marshal, made arrangements with Mr. 
Morris, A. R. A., to paint the portrait, wish to inform subscribers 
that Mr. Morris considers he will still be able to make a faithful 
likeness, they have therefore requested him to carry out the commission. 

P. L. MACGREGOR SKINNER, 

Major, R.A. 

Hon, Sec, Dacres Portrait Fund?^ 


Woolwich, 

Dec. 7th, 1886. 


SECBETABWS NOTICES. 


Thi Committee of the EA. Institution invite Officers, in whatever quarters 
they may be serving, to forward to the Secretary, for publication under the 
Heading, Notes by Various Hands,” accounts of cricket matches, polo matches, 
theatricals, or any other sports or pastimes likely to be read with interest by their 
friends. The accounts, when received, will be submitted to the Committee, and, 
if approved, will be published. The Committee feel certain such accounts must 
tend to preserve the mutual interest and brotherly feeling amongst all ranks, 
besides enlivening the pages of a frequently purely professional publication. 
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EE-PEINT OF KANE’S LIST. 


In view of the small number of applications for copies of KANE’S LIST the 
Committee of the E.A. Institution does not feel yet justified in recommendino- a 
re-print of this most interesting and valuable work, as a certain loss of at least 
^126 would be incurred were no more subscribers forthcoming. 

The number of copies asked for up to the beginning of December, 1886, was 
104, the cost of re-printing 200 copies has been estimated at il90. ’ The 
Committee of the E. A. Institution would beg the Officers of the Eeginient to 
give this movement all the support they can ; it need harcEy be pointed out that 
the benefit obtainable from possessing such a trustworthy register rests entirely 
with individuals whose friends’ histories are recorded in KANE. ^ 

Were any Officer in each garrison to canvass amongst the gunners for sub- 
scriptions, and forward the list thus obtained to the Secretary, E. A. Institution 
the Committee feel certain that the re-print of KANE’S LIST would no lono-ei- 
be a problematical eventuality. ^ ^ 

One copy, 7/6, exclusive of postage. 


ATTACK OP COAST DEFENCES. 


^ consequence of the great interest taken by officers of all ranks in the 
Discussion on the Prize Essays, published in No. 1, Vol. XT. of the E A 
Institution Proceedings the Committee deemed it advisable to obtain from 
some competent authority the general line of Attack an enemy’s fleet would tate 

iTf AppiMon ™ sr rthi 

officers of the ifeyal Navy, asbng them to expound their views on the subject in 
one or more lectures to be delivered at the E. A. Institution ; unfortunately none 
of them was m a position to undertake the task, owing to prWs of work oJ other 
causes, and the idea had to be abandoned, at least for a time. The Committee 
hope, however, at some not very distant date to obtain some spokesman who can 
become the exponent of the Naval school as to the main featuiL of the Attack. 
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ACCOUNT OP THE BUBIESE ¥AK OP 1885-86. 

BT 

COLONEL W. OAEET^ E.A.^ Ooloml on the Staif^ 

Commanding IS,. A,, JBritish Burma. 


On the 24fcli October^ 1885^ instructions were received at Eangoon 
from the Government o£ India to make arrangements for the embarka- 
tion of a Siege Train of twelve 6*3-inch howitzers on barges* 
Eyentnally, and through my representation as 0.0. E.A., British Burma 
Division^ and a few days afterwards being appointed to command the 
E.A. of the Expeditionary Force^, four 40-pr. E.M.L. guns were added. 
These guns and howitzers were to be on siege travelling carriages. 

Four dredging barges belonging to the Port Trust Commissioners 
were first selected to place two howitzers or a gun and howitzer 
in each, but this would only account for eight out of the six- 
teen pieces. The remaining eight I proposed to embark in two 
coal barges of the Irrawaddy Flotilla Company, but this was opposed 
by the Chief Commissioner, who, with others, desired cargo boats. On 
my referring the question to Major-General Prendergast, V.C., in India, 
directions were issued for me to consult the Senior Naval Officer, 
(Captain Woodward of H.M.S. Turquoise) who acquiesced in my views 
and strongly supported me in every way, and to whom my sincere 
thanks are due for his able and valuable assistance. 

So soon as it was settled that the mud barges were to be taken into 
use as part of the Artillery Fleet, they were handed over to the Bombay 
and Burma Trading Company, Limited, Mr. Jones, Manager, who 
received directions to convert them under my instructions. These 
barges were about five feet deep from deck to bottom of ribs, flat- 
bottomed, about 60 feet long by 16 feet beam over all. By plan it 
will be seen they consisted of a rectangular body forming a well in the 
centre of the boat about 48 feet by 13 feet, the rest of the boat was 
decked, bow and stern, with an 18-inch strip along the sides fore and 
aft. An iron strengthening beam divided the well into two equal 
divisions 24 feet by 13 feet. A water-tight compartment cut off the 
bow and stern from the centre of the barges, and those portions 
were used as cabins by the crew at ordinary times. 

I decided to construct the gun deck in the well of these barges 
by laying cross beams over the ordinary flooring, a four-inch deck 
over that and four inches of laterite earth over all. Owing to the 
barges being flat-bottomed and of great beam there would be sufficient 
steadiness, the laterite earth would be firm and reduce recoil to a 
minimum, whilst check chains on each wheel would absorb all further 
recoil. 

Although the barges were only taken in hand on the 26th October, 
by 6 a.m. on the 28th Mr, Jones brought a barge altered as above 
under the big sheers at Brookyn Street Wharf, when a detachment 
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of 6/1 Soutliem Division under my directions embarked a 40-pr. 
E.M.L. gon in tlie bow and placed a 6*3-iiicli howitzer in tbe aft' 
partition. Tbe limbers were also lowered, one into each partition, and 
taken to pieces as lowered into tlie boat. Tbe ammunition boxes were 
placed in tbe corner of each partition, clear of tbe gun, tbe gun -limber 
bodies under tbe muzzle of tbe howitzer, and tbe wheels of tbe 40-pr. 
were placed one on either side of tbe gun against tbe side of the barge, 
while those of tbe howitzer were placed against the stern and side. 
Tbe poles went under tbe side decking. So arranged, with tbe guns 
in action, ample room was found for tbe two gun detachments in each 
partition. The guns on board, tbe steam tug took the barge in tow 
and moved out off Monkey Point, where it was intended to fire six 
rounds from each piece to test the working capabilities of the craft, and 
to see if guns of this size could be fought on travelling siege carriages, 
with ,5-ft. wheels, in boats of this description. Tbe following table 
gives tbe results of this practice, at which all officers of the battery, as 
well as Lieut.-Oolonel Budgen and myself wei*e present : — 

40-pe. GtTN. 


Eound. 

Eange. 

Elevation. 

Eecoil, 

Eemarks. 

No. 

yards. 

degs. mins. 

ft. ins. 



1 

4000 

10 30 

1 3 

1 


2 

4600 

10 45 

1 6 

Iwith check chains on the wheels. 

3 

3000 

6 30 

1 6 

J 


4 

2000 

3 20 

4 0 

With check chains, and trail on a plank. 

6 

1000 

1 52 

7 0 

1 






> No check chains, hut trail on a plank. 

6 

1000 

1 52. 

6 6 

3 





6’3-I3jch 

Howitzee. 

Eound. 

Eange. 

Elevation. ' 

Charge. 

Eecoil. 

Eemarks. 

No. 

yards. 

degs. mins. 

lbs. 

ft. ins. 


1 

4000 

36 0 

4 

0 8 

1 






> With check chain. 

2 

4000 

36 0 

4 

0 8 

3 

3 

3000 

29 30 

3 

1 6 

) 






> With check chains, .trail on a plank. 

4 

2000 

17 0 

3 

2 0 

3 

5 

1000 

12 30 

2 

2 6 

) 

6 

800 

9 30 

2 

2 3 

> No check chains, trail on plank. 


The result of this practice was most satisfactory, it showed at once 
that^witb smooth water, as is usually found in rivers, both gun and 
howitzers could be fought as well on board as on shore. The recoil at 
the greatest, even for the gun, was not excessive, and with a sand-bag 
behind the wbeels could be checked without check chains* 
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Additional assistance to run tliem up after recoil required a taoHe, 
For tMs purpose a chain was fastened to the hawser bight in the bow, 
to which the standing end of a tackle was hooked, the running or 
movable block being secured to the breast of the carriage ; the gun 
by this means, after discharge and loading, was easily run forward. 
The decks were placed to allow of the gun-axle-trees being four inches 
below the bow deck. After practice the guns were landed and the 
following extra alterations were carried out, and four barges taken in 
hand for conversion : — 

The stern compartment was converted into a powder magazine to 
hold 200 rounds, the bow deck hatchway was closed and secured, 
so that it could not be used for any purpose or blown open on discharge 
of the gun fired over it. Awnings over the well of the boat were 
arranged for ; upright stanchions of angle-iron, 6 feet apart, were 
bolted outside, whilst X shaped supports were put up bow and stern, 
supporting a wooden ridge-pole fore and aft, this latter was afterwards 
found to be too cumbersome and heavy and was changed for wire rope. 
The awnings ensured that all rain water would fall clear of the barge. 
Iron shields about 2 feet high were put up round the well, front, and 
outside of the barge, those under the muzzle of the gun or howitzer 
could be shifted if required. As the free-board of these barges was 
very little, a 9-inch combing was fitted round the well of each barge. 

The Ananda and Ataran, steamers of the Irrawaddy Flotilla Company, 
were at length allotted to these barges, the gun limbers were taken to 
pieces and lashed to the iron bulwarks of each steamer. 

Having studied, on my late trip to Mandalay, the nature of the work 
required of the Artillery Siege Train to take or bombard five river 
forts and probably many land batteries, besides the siege of a walled 
city after landing, and having seen something of the intricacies of the 
river navigation, I determined that each gun-barge and steamer should 
be practically complete in itself so that in the event of the Field Park 
not joining, or getting separated, each boat’ might count on being 
equipped even to undertake the siege of Mandalay. A gunpowder 
magazine was therefore built in each steamer capable of carrying 150 
rounds a gun. This, with 100 rounds a gun in each barge, gave 250 
rounds a gun, one half of the government issue of 500 rounds per 
gun, and it was hoped no delay would arise by calling on the Field Park. 

Arrangements had to be made for getting the guns and howitzers 
out of the barges with the least possible delay. The guns could be 
dropped in by means of sheers at a wharf and taken out again, but 
when it became necessary to land them, they must be lifted and 
run over the gunwale by hand on board their respective barges. 
The following arrangements were made and found to answer on three 
separate occasions : — 

The gun or howitzer was run back amidships, muzzle pointing to the 
water, trail towards the bank on which it was to be landed, a 4-inch 
plank with lower end bevelled was placed from under each wheel to 
rest on a level with the top of the gunwale, a centre plank for the trail. 
These were supported on shell boxes. Two 6-inch landing ways, 20 to 
30 feet long, with 2-inch border rims to prevent the wheels running 
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over, etretoHed from tlie gunwale to the shore. A gun-tackle was hooked 
to a short chain and the moTablehlock of the tackle was hooked to the gun 
wheel washers. The limber was brought up in parts and put together 
over the gunwale on the gun- ways, then run back and the gun limbered 

up. The detaoliments in tlie boat hauled on the gun tackles, and the 
gun was run up over the side, the gun was then run up the bank with 
drag ropes. I superintended this operation at Rangoon, Prome, and 
Mandalay^ ten minutes would land a gun after the barge was secured. 
The four barges were complete and ready by the 7th November, when 
Major-General Prendergast and his Staff arrived. 

With regard to the remainder of the Siege Train, it was determined 
. to embark the stores, &c., on board a coal barge of the Irrawaddy 
Flotilla Company. The barge was about 204 feet long by 35 feet 
wide, the how and stern wei'e decked for 28i feet, and a strip of 
side decking 2 feet 6 inches wide on both sides gave fore and aft 
communication, the rest of the barge was open about 144 feet long by 
26 feet wide, this was subdivided into compartments. First a bulk- 
head, rising about 15 inches above the deck leveb ran fore and aft amid- 
ships, besides which it was subdivided by transverse bulkheads into six 
water-tight compartments on each side, measuring 24 feet long by 13 
feet wide, with the exception of the compartment next the bow, each 
was again divided by a transverse iron beam or strengthening girder, 
which really divided the whole space into rectangles 12 feet long by 
13 feet wide, with a rise to the centre amidships of about 15 inches. 
On this I determined to place the two 40-pr. R.M.L. guns, one in each 
bow compartment^ with their axles four inches below the iron bow 
deck. For this a gun deck had to be constructed in the barge 2 feet 
10 inches below the how deck. Taking care to abut the beams against 
the iron ribbing of the barge, a deck was constructed on beams and 
struts and overlaid with four inches of laterite earth. 

For the six howitzers, the alternate half of the four centre compart- 
ments and the whole of the stern compartments were decked over, 
taking the slope of the angle iron ribbing or girders as direction of 
the deck level. The plans and sections will give the general idea of 
how the deck was supported and stayed. The decks consisted of two 
three-inch planks, with four inches of laterite earth overlaid, every 
alternate interval being left open for gun stores, with free admission to 
the hold or body of the barge. In rear of the 40-prs. and under the 
first howitzer deck, two gunpowder magazines were constructed, one 
on either side of the longitudinal bulk-head. Two more were built 
amidships, and two more in the space under the fourth howitzer, 
making six magazines in all. 

Strong ladders led from each howitzer deck to the bottom of the 
barge, and each magazine had a lobby in front of the magazine door. 
Iron shielding fore and aft was erected for protection of the gunners 
in action. The plates were about 3 feet high and could be taken down 
in the event of its^ being necessary to do so. Holes were cut in the 
bottom deck planking for baling out, no pumps being available for 
this vessel. 

An awning was arranged to cover each gun deck j unfortunately 
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ttese awnings did not extend over the full beam of the barge, large 
quantities of water therefore fell on the gun decks and on the open 
spaces between the decks. With four days heavy rain the water 
leaked into the magazines and two or three barrels of gunpowder got 
damaged. 

Besides the iron shielding, three iron traverses were run across the 
ship, one in rear of the 40-pr. guns, one amidships, and one in front of 
the two rear howitzers. 


The White Swan. 



This about completed the actual alterations 
of the barge which was now christened the 
fFMte Swan , — the Oarey crest. Having had 
some difficulty in getting her equipped, I 
determined to show I was not afraid of my 
share of the responsibility and so gave her 
that name. Sailors and others nicknamed 
my flotilla Mother Oarey and her chickens, 
the latter being the four mud barges. The 
W/iite Swan was taken in hand by the Irra- 
waddy Flotilla Company, at Dalla Dockyard, 
and was completed by the 12th November, 
wffien she received her armament. 

She was inspected by Major-General Pren- 
dergast on the 8th November when he recom- 
mended certain alterations to be carried out, 


as to strengthening her decks and the addition 


of iron shield traverses as before described. 
Both firms, the Irrawaddy Flotilla Company, 
and the Bombay and Burma Trading Company, 
deserve the greatest credit for the rapid and 
substantial way in which they fitted out the 
barges entrusted to them. Like the smaller 
barges, I determined this barge should be 
independent and carry 250 rounds per piece 
of ordnance as well as sufficient landing gear. 

While this was going on, instructions had 
arrived that the Siege Train would consist 
of — 

12~6*3-inch howitzers, 

4~40-pr. E.M.L. guns, 

12~5i-inch royal mortars, 
to be manned by three batteries of Artillery 
two Garrison and one Field, (dismounted) . 
These therefore had to be distributed to work 
the Siege Train, and it was arranged that three 
tug steamers would suffice. 

The Ataran and Ananda were told off to two 
barges each. The Yunan was to tow the W/yUe 
Swan. Two of the small barges were each 
armed with a 40-pr. gun in the bow and a 
6-3-inch howitzer abeam and given to the 
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howitzers in each were given to the Ataran. While the Jfkite Swan 
took two 40-prs. in her bow^ six 6*3-inch howitzers on the broadside 
and twelve 5|-mch mortars. 



Section onAS 

250 rounds per gun or howitzer, and 2000 rounds for the mortars, 
was the quantity of ammunition embarked. The remainder of the 500 
rounds per piece was left in charge of the Field Park. 

In the meantime 6/1 Southern Division, with the assistance of the 
Commissary of Ordnance, were preparing a pair of sheers, two gyns, 
parbuckling skids with capstans, and other gear that might be necessary 
for landing and moving guns across a country cut up with deep 
choungs or muddy creeks; moreover the Ordnance Department, India, 
might not forward such stores with the Siege Train. Fortunately I 
had lately visited the forts of Saygone, Ava Eedoubt, Sagaing and 
Thabyadan, not only walking round but over them. Other information 
up to date had been obtained from native sources only, even Major 
MacNeil had not succeeded in gaining admittance to them. I also 
succeeded in reconnoitring the road from Patanago to Khooleygone 
fort which enabled the General to turn and surprise that fort on the 
17th November.^ With my acquaintance of the ground and knowing 
the strength of our expedition I came to the conclusion that every gun 
should be mounted and able to fight on board ship, and that they 
should be ready for landing at a momenPs notice. With regard to the 
European Mule Battery, the Pant/ia^ stesbmev Biid two flats were taken 
up on the 5th November and the following* altei’afions recommended 
and ordered : — 

a. Side decking on both sides of each flat to be laid level with the 
top of each hatchway, falling a couple of inches to the sides ; gangways 
to be kept clear. 

3. Deck for fifteen mules between the centre and fore hatchway 
amidships, and between the centre and aft hatchway was afterwards 
added. 

c. Bamboo rails, fore and aft, in line with the sides of the hatches. 

Lower planks on either side of the flats to be knocked out for 
ventilation and cleanliness. 

Water tanks, 400 gallons each, six to each flat and two to the 
PanUaj/BteeimeY, 

/. Latrines as per scale. 


Maadalay, dated fee October, 1886, as 

puDnsJied by the Qr.-to.-Geiieral 'S BepaiHbmeBt ill India, 
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g, Native followers to live on tlie hatcliways and open spaces on the 
deck flats. 

i. Harness to be stowed below between sides of flats and sides of 
batch ways. 

These alterations were all prepared and executed by the 10th 
November^, when 9/1 Oinque Ports Division arrived. It was also 
arranged that the Ashleg Eden should convey No. 4 Punjaub 
(Hazara) Mountain Battery, and be so arranged as to have two 
guns in the bow, and two in the outer bow of each flat. These guns 
being only 200 lb. guns, no alteration in the decks were 
considered necessary. In like manner No. 1 Bombay Mountain 
Battery was to be embarked in another steamer with two flats, and 
the guns were to have been similarly arranged. Unfortunately, by 
the delay in taking up steamers, none were available on the date of 
arrival of the battery, consequently the battery was transferred to 
No. 38 flat and attached as a third flat to the Shoaymyo steamer. 

These two native batteries, without mules, and without coolies for 
transport, were transferred from their sea-going steamer to the river 
flats and boats off the Hastings shoal, and consequently I was unable 
to inspect them until they joined the force above Thayetmyo. 

With regard to these batteries, it had been decided in India that 
coolie transport was likely to be the most efficacious and that mules 
would not answer; why, I did not know, but the coolies had not 
arrived up to date. Another question was being mooted at this time, 
viz., to turn the Elephant Mountain Battery at Tounghoo into a coolie 
battery, fortunately the idea was given up. 

I can hardly say that the coolie proposal started well. There 
were two batteries and no coolies, some 700 were required to equip 
each one ; so long as the batteries remained on board ship it is true the 
coolies were not required, but it might be necessary to land them at 
any date after arriving at Minhla. 

It has been stated that I proposed that the 25-pr. E.M.L. guns to 
be handed over to the Navy should be placed on board steamers and 
flats ready for action in the same way as arranged for all other guns. 
It may appear curious that I should have this done irrespective of the 
Navy who were to man them, but it is to be remembered that I alone 
had inspected the Ava forts, had lately come down, and having 
studied the probable course of the force, knew that most probably 
every fort would have to be demolished by Artillery before landing a 
gun of any size. As the course of the river was intricate and the 
stream rapid, no leading vessel dare anchor, but must proceed slowly 
on, as the artillery barges alone would have a broadside fire, 
and these latter only should anchor abreast of a fort. Troops might 
then be brought up as close as possible for landing, but a leading 
vessel anchoring would throw all other artillery vessels out of action, 
and force a landing of troops on the General that might be inconvenient 
and inopportune. 

The Naval Brigade consisted of Irrawaddy ^ with two 20-pr. ' 
E.B.L. guns and machine guns, several steam launches with a bow 
gun* The vessel and the Eulu^ both with a cargo 
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boat carrying a 64'pr. R.M.L. gnn in the bow. These were splendid 
vessels fitted with naval slides and carriages, and the sailors were at 
home with them, but when it came to 25-pr. R.M.L. guns, it was 
proposed to carry them as cargo and land them when required. “ No 
five-foot wheeled carriages for us on board-ship!” Well, natural 
enough; however the gunner had arranged to fight 40-prs. and 6'3-inch 
howitzers, 7-prs. E.M.L. of 400 and 200 lbs. weight, all on wheeled 
carriages and saw no reason why he should not have the assistance of 
the 25-pr. R.M.L. guns. I therefore got permission and prepared two 
steamers, the Shoaymyo wA Burma with their two flats, and strengthened 
the decks with supports and put down laterite emplacement, &c. &c. 
and arranged for embarking them like the 40-pr. R.m'.L. o-uns^ 
but the Navy declined, they did not approve, and sent up four guns that 
had arrived as cargo. It was not to be expected that they would 
acquiesce in a landsman’s way of adapting a field carriage to water 
service. The Navy undertook to land and fight them when required 
It was a pity to see such fine guns carried as cargo, and therefore 
useless up to a certain point ; but the Navy ought to be the best 
judges as to whether they could fight the guns or not. 

The other eight guns were brought up by the Naval Brigade from 
the flagship, H.M.S. Bachante. Admiral Sir Frederick' Richards 
K.C.B. arrived on the 27th in time for the surrender of Ava, and 
a Naval Officer succeeded in placing three if not four of these 
m action, the wheels rested on short inclined planes secured 
with a breeching. My objection to the plan was the play and recoil 
allowed, and the certain jump of the gun on being stopped in recoil 
when brought up by the breeching. What would happen with the 
]ump and rebound is difficult to say, but this was the difficulty that I 
had worked against successfully. There was no opportunity to test the 
arrangement. 


m JHr Artillery had now been carried out 

The Major-General arrived on the 7th November, inspected the 
fleet on the 8th and found 6/1 Southern Division busilv eno-aged 
m embarking two 40-pr. R.M.L. guns in two barges” with 100 
TOunds a gun. tlie course of the day the Tenasserim arrived from 
Madras with 4/1 North Irish Division and Q/ 1 , R.A. Eighty men of 
the former battery, under Major Broadfoot, were transferred to the 
steamer, the remainder of that battery, under Lieut. Kaye, with 
y/lj K.A., were transferred to the Jmian, 4/1. NJ. then took 
charge of their two barges which 6/1 Southern Division handed over. 

On the 9th all hands were employed in completing the loading of 

Indian arrangements had divided 
the Siege Tram, giving a portion to each battery and 100 rounds ner 
piece of ordnance Thus 4/1 N.I. had six howitzerrQ/t w2 
supposed to be in charge of twelve 5i-inch royal mortars. On arrival 
4/1 N.I. received over two barges with a 40-pr. R.M.L. gun in each 
bow and required only two howitzers with 500 rounds of LmunitTo? 
Here again they had four howitzers surplus and plenty of ammunition 
for the two Wteers, but, what with hid weathL, Id embaS in 
an open roadstead, boats went wrong and part of the ammuSn was 
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put on otlier vessels. The ammunition was short in every particular. 
The had therefore to await the arrival of the Field Park 

Reserve. 

3/1 Scottish Division under Major Baker arrived on the 10th and 
got alongside a wharf higher up the river ; on the 11th her two barges 
moved up^ and four out of her six howitzers^ with the whole of the 600 
rounds or 150 rounds per piece were embarked. The order was 250 
rounds^ but the captain of the Ataran (on board of which Major Baker 
and eighty men embarked^ the remainder being transferred to the 
Yunan) declined to take any more ; I then referred to the Manager of 
the Irrawaddy Flotilla Company^ who^ although he acknowledged the 
steamer ought to be able to take it equally as well as AmnMy gave 
his decision that captains of vessels must have a certain amount of 
discretion, and declined to act. On this there was no reason for delay- 
ing the vessel and she sailed on the 11th, short of fuzes like the rest. 
However, I always had the feeling that had the extra 400 rounds ordered 
been on the spot instead of at sea, they would have been shipped, and 
I have not been able to get over that feeling ; at all events I now had 
to provide extra accommodation for 400 rounds of ammunition, and 
trusted to the White Swan to carry it. 

9/1 Cinque Ports Division, under Capt. Smyth, arrived on the 10th, 
landed their mules, embarked and steamed away on the 11th in the 
Yanthay. On the 12th one of the steamers with ordnance stores came 
alongside the whai^f, the Ananda came alongside of her and filled up 
with powder, &c. ; all tubes, &c., deficient being as far as possible 
supplied from Rangoon Arsenal and afterwards made good by the 
Field Park, and she sailed in the afternoon. On visiting this steamer 
I found the work of discharging cargo excessively slow ; besides 
this, the cargo was mixed, a barrel of cartridges here, and a shell 
there, gunpowder barrels were being rolled about the deck indis- 
criminately with live shell and other stores ; speaking to the captain 
he improved matters to a certain extent, but the risk was unavoidable. 
The sooner it was got through the better it would be, and as all 
cartridges were supposed to be sound, it was hoped no loose powder 
would be found. Providence is kind to the British nation, for never 
was a rasher act done than in sending the vessel to sea in that state. 

The ordnance stores from this vessel, the Bandora or Mir Jehan^ were 
landed on the wharf and sorted, so that on the 13th, when the White 
Stvan came alongside to take in her armament, one of the quickest 
feats in arming a vessel took place. Between 7 a.m. and 1 p.m. this 
vessel embarked, with the help of big sheers, two 40-pr. R.M.L. guns 
and six 6*3-inch howitzers, all on travelling siege carriages with 
limbers, 250 rounds per gun were also taken on board with 400 more, 
left behind by the Ataran^ twelve S-l-inch mortars with 2000 rounds 
of ammunition, a pair of sheers, capstans, and other artillery stores. 
She cleared from the wharf at 1 p.m. and sailed at 4 p.m. Care was 
taken to keep a 3-foot way round the sides of the barge to allow of 
room for a man to plug shot holes. 

On the 30th October Lieut.-Oolonel Budgen was appointed second 
in command, and was directed to take charge of the Siege Train 
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With Oapt. Anderson, 6/1 Sonthern Division, as his adjutant in the 
White ^ Swan. Captain Saunders, Adjutant to the Artillery, Burma 
Frontier Force, arrived on the 8th November, this officer and myself 
having seen all the Artillery sail, waited for the fuzes and proceeded bv 
rail to Prome. ^ 

The Ashley Men with No. 4 Punjaub, (the Hazara) Mountain Battery 
and the Shoaymyo, with No. 1 Bombay Mountain Battery, sailed on the 
13th. _ The AAley Eden took four trench carts, two for each of those 
batteries. _ These batteries were shipped below the Hastings shoal, and 
i did not inspect them until after the whole force had united above 
Minhla. 

On the 10th November, Major-General Prendergast issued the 
rollowing Burma Frontier Force Order : — 

“ Every steamer, barge, lump, or other craft, fitted for R.A. suns 
should be mspected by the senior officers E.A. and R.E., and a 
certificate given that the fittings are good, strong, capable of bearing 
all shocks, strains and stresses that can be brought to bear against 
them without being injured or injuring the boats.^’ 

In accordance with this order, the various steamers and barges were 
re-inspected and the certificate signed by Oapt. Wilkieson, RTE and 
myself, and were duly rendered for each artillery barge, flat, and steamer. 

The following note was added to the order ; — 

'The R.A. officer IS responsible that the guns are so placed that 
sufficient 'w^orked fairly, and that the magazines are secure and 

A certificate of buoyancy for the barges was also called for and 
given by the senior naval officer present. 

Owing to the change in the distribution of the Siege Train from 

+W accordance with regulation 

that the officer commanding the Siege Train should be responsible for 
ae Siege Tram accounts, the following R.A. R.O Burma Frontier 
Force, was issued dated the 9th November rentier 

commanding batteries will hand over receipt and delivery 
vouchers for ordnance and gun stores to Lieut.-Oolonel Budgen R A^ 
commanding the Siege Tram, who alone is responsible for them'” ’ ' 

9a SwKeSSril® were issued on tie 

Sie^e Train, 

12-6*3-mcli howitzers 

4-4!0-pr. H.M.L. guns ... | carriages. 

1 2-5 i-incli royal mortars ... 

Lieut.-Colonei Budgen. R.A., in GomnwnA. 

Cart. Anderson, 6/1, S.D., E.A., Adjntant. 

Distribution, 

6-6'3-iiicii howitzers ) -n t *) 

4-40-pr. guns ... j | On the White Swan, 

_ 12-5|-inch mortars ^ 

Q/l, R.A., -pird of 4/1, N.i.I).,‘ R.A.,-p Jrd of 8/1 S.D., R.A. 
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2-6‘8-incliliomtzers V-Durr ji 

2-6‘3-incli liowitzexs ) barges. 

3/1 S.D., R.A., §rds only. 

l“6*3-mcli howitzer 1 -n t , 

1-40-pr. gun J R.M.L. on a mud barge. 

1-6‘8-incb howitzer 1 hit r t i 

1-40-pr. gun j ^ 

4/1 NJ.D.j R.A.^ frds only. 


b and <7 will be taken in tow by the steam-ship Ataran^ on which |rds 
of the ^3/1 S.D.^ R.A., will embark — 1 major^ (Baker)^ 1 captain, 
2 lieutenants, and 80 N.-O.-O.'s and men, and take over the armament 
of four 6*3-inch howitzers with 250 rounds per howitzer; 100 rounds 
per howitzer, including all the case shot, will be embarked on board 
the barges with a proportion of ammunition aft in the magazine. 
150 rounds per howitzer of made up cartridges will be stowed in 
the magazine, aft hold of the S.S. Atamn which will take the two 
barges in tow. A gyn, 14-ft. skids and tackle for mounting and 
dismounting guns to be stowed on board the steamer. 

The following stores were on board each barge : — 

6-7 ft. 3 in. planks, bound with iron, for each howitzer. 

3-4-in. planks, for inclined plain, for running the howitzers out. 

3 planks for landing stage. 

Iron chain in bow for hooking gun or luflT-tackle to. 

2 anchors and cable for moving barge as required. 

Awning. 

The howitzers were put on board complete, one in the bow forward, 
one aft of the centre beam, half right or left according as to whether 
the barge was on the port or starboard side of the steamer. 

The ammunition limber boxes were to be taken off the carriages and 
placed in rear of the howitzer^s furthest flank of each piece, fuze box 
between the two, and were to open to the proper front. 

Skidding 9 inches x 6 inches, 4 inches x 4 inches, &c., were put on 
board in case of emergency. Two gun or luff tackles with each piece, 
and one spare on board the steamer. Two gunpowder cloths were 
supplied for use in each magazine in barge and steamer. One iron 
sling chain to each Ataran and Ananda steamer. No powder barrel was 
allowed to be opened in the magazine, but on a cloth outside on deck. 

When the ammunition in one limber box had been used it was to be 
replenished at once from the magazine. 

A set of cooper^s tools for opening powder barrels was issued for 
each magazine, and two spare sets placed on board the White Swan, 

No person was allowed in the magazine with boots or shoes on, 
and a powder cloth was laid on the floor of the magazine, between 
the doorway and barrels inside, when any work was going on. When 
the magazines were closed these cloths were well shaken to get rid 
of all grit that might be on them, and then put away in the magazine 
until required. No smoking or lighting of pipes or fires was allowed 
on any of these barges. 
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The remainder of 3/1, S,D., R.A., embarked on the S. S. Itmm, 
in charge of the White Stvan and was attached to Q/1, R.A., for rations 
only. 

A check chain long enough to lock both howitzer wheels after passing 
through the trail plate eye, and a second locking chain to the 40-pr. 
guns was supplied for securing the wheel before firing, also pads to 
go across the felloe in the angle of the felloe and spoke. Screw- 
driyers, 1 per gun or howitzer, were taken for opening shell boxes. 

Extract of all orders were furnished to the Officers Oommanding 
8/1, S.D., R.A., 4/1, FJ.D., R.A., Q/1, R.A., and to Lieut.-Coloiiel 
Budgen, Commanding the Siege Train. 

The following were also issued : — 

1. Officers Oommanding vessels of Siege Train will detail a guard 
daily of a sentry armed with a carbine, who is to be mounted at all 
times in each of the barges, except when drill is going on. The 
sentry is to have particular orders that no smoking, fire, or lights of 
any kind are to be allowed on the barge. 

2. The whole of the stores are to be arranged in the barges and 
steamers as soon as possible, and in such a way that they can be found 
when wanted. Twenty shell are to be unpacked at once, and kept 
ready for immediate use, the boxes of thirty more are to be unscrewed. 

3. Officers Oommanding batteries are reminded that though the 
barges are sufficiently high out of water as to be practically buoyant 
and safe, yet at certain points of the river when a breeze is blowdng, 
a certain amount of sea will get up. This may wash the top of the 
harge, but so long as the water does not wash over the top of the 
gunwale in any quantity no inconvenience will occur, but otherwise 
the laterite will become wet and clayey, and every precaution against 
this occuring is to he taken. The best plan will be to request the 
Captain to slacken speed and not drive against it, and if necessary to 
lighten the barges. This can be done by removing the 100 rounds 
of shell of the bow-gun on to the deck of the steamer, and running 
the gun or howitzer 6 or 10 feet to the rear, 

4. Officers Commanding batteries will exercise their men daily, 
morning and evening, in gun drill, with and without check chains, in 
using which care is to he taken that no slack is allowed, and the 
wheel is to be turned until all the slack is taken in. 

6. W^hen in action the wire rope for awning over the second howitzer 
is to be unhooked and fastened clear of the line of fire, the intermediate 
stanchions are to be inclined down and to the rear. 

6. If light admits of it, practice in landing howitzers and guns is to 
be carried on daily. A gyn is placed on each steamer, and it is expected 
this will enable a gun to be pulled out of any difficulty. 

7. The barges are to be pumped out morning and evening, and due 
notice taken of the amount of water. This was afterwards altered to 

Officers in charge of the guard will try the pumps on barges 
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every fonrtli honr^ and slionld there be any accumulation of water^ the 
barge will be pumped clear by a party to be detailed for the ' duty ; a 
record of the leakage, measured by time occupied in pumping out, is 
to be kept.*^^ 

To the Officer Commanding 9/1, Cinque Ports,|R.A. : — 

The battery will embark in the Irrawaddy [Flotilla Company's 
Steamer PantJmy, attached to which are two flats for mules. Two guns 
will be mounted in the bow of the Panthay^ one on either side, and 
two on the outer bow of the flats alongside. 

The Officer Commanding will keep the guns ready for action at any 
moment, with one or two boxes of ammunition alongside every gun. 

The gun emplacements of laterite have been prepared to check the 
recoil, and it is anticipated from practice carried on with the 6*3-inch 
howitzers and 40-pr. R.M.L. guns on barges and on laterite flooring, 
no trouble will arise in checking recoil. Arrangements are to be made 
that the battery may be landed at the shortest notice. Every gun 
store is to be stowed away by sub-divisions, and everyone taught his 
place, and practised daily. The saddlery and harness are to be disposed 
of by sub-divisions, that every driver may be able to put his hand on 
it at once. If room admits of it, the mules should be saddled daily to 
accustom the men to do so quickly on board ship. It will be found 
easier to hand out the ammunition boxes and guns and load them on 
the mules after landing, but every endeavour should be made to learn 
to saddle on board and to move the mules out saddled, as when 
required the ground will be very limited and will be required for 
other troops as well. Care is to be taken that half the battery are 
stowed on the flat right side of the Paniliay and the other half battery 
in the flat on the other side. Gun mules on the outside of each flat. 
No. 1 gun mule being alongside a gangway, so that a sub-division can 
file out of each gangway (there are three) in oi'der. Orders were also 
given to No. 4 Punjanb (Hazara) Mountain Battery and No. 1 Bombay 
Mountain Battery, but as their mules were left in India to be replaced 
by coolie carriage, the orders only applied to the ship they were to 
embark in and to the guns being kept ready for action in the bows. 

On embarkation, two trench carts were issued to each Native 
Mountain Battery and Siege Train Battery and two extra for the White 
Swan, In this way every officer received clear and explicit instructions 
with regard to his charge and duties. Major-General Prendergast 
and portion of Staff left Rangoon for the front, via Prome, by mail 
train, on the 13th November. 

On the 14th November the Irrawaddy steamer with launch, Kathleen, 
attacked a stockade or entrenchment which they destroyed, and captured 
a King^s war vessel. 

On the 15th, taking the fuzes for the several batteries, I and my 
adjutant left by the 9.30 p.m. train for Prome. Captain Woodward, 
R.N,, senior naval officer of the station, as well as other staff officers 
went also. On arrival at Prome on the 16th, the party embarked on 
ihd Ataran, At Thayetmyo we transferred ourselves to the Ngawoon 


122 


BITBMISI WAE. 


surveying vessel, wliicli was to start immediately. It did not however 
leave till daylight. This vessel occupied the coaling station, and the 
Ataran had to wait to coal as also the Jman which arrived later on 
the night of the 15th and which overhauled the Ngawoon about 1 p.m. 
The Fanthay with 9/1, O.P.D., R.A., was ahead. 

Whilst at Prome I had an opportunity of seeing a howitzer run out 
over the gunwale of the barge and run back into its place, explaining 
to Major Baker how the operation was to be performed. 

On the 16th Major-General Prendergast with the advance, including 
the Irrawaddy j Capt. Glutterbuck, R.hT., the steam launch Kathleen^ the 
Panthay with 9/1, O.P.D.j R.A., &c., attacked the entrenchment at 
Nyoung-bir-maw, landed the battery below the work, which after a 
short march took it in flank, and after firing a few rounds forced the 
enemy to evacuate the position, the guns of which were at once disabled. 

At noon on the 17th from the Ngawoon dense columns of smoke were 
seen rising from the direction of Minhla, and at 6 p.m. the Ngawoon 
joined the force already in possession of Minhla and Khooleygone fort. 

The town of Minhla below the fort had been fired by the bursting 
of a shell from the Irrawaddy steamer and was burnt down. It appears 
that the Major-General Commanding had determined to attack at once 
without waiting for the Siege Train. 

Landing a brigade of troops with 9/1, C.P.D., R.A., at Patanago, 
he marched by the ridge, turned and surprised the fort, which he also 
commanded from the land side. At the same time he landed a brigade 
of Indian troops below Minhla, and directed them to march on the 
fort. This brigade had no Artillery. The Irrawaddy steamer with 
launch Kathleen were to attract attention of the enemy to the river by 
artillery fire on the forts. The Minhla brigade advanced and met with 
considerable resistance, owing to concealed batteries, and eventually 
stormed the fort by the north and south ramps, which led to the centre 
on the top of the west face of the fort. Some 5 officers and 26 N.-O.- 
Officers and men were killed or wounded. Amongst the wounded was 
D.-A.-Q.-M.-General Major MacNeil who edited the Gazetteer of Btma, 
1883. 

Lieut.-Oolonel and Bt.-Oolonel Auchinlech, R.A., who had been 
appointed to command the R.A., British Burma Division, vice myself, 
found himself in the action of Khooleygone fort, and was at this time 
appointed to command the line of commnnications. 

The enemy lost at Minhla 170 killed, 40 wounded and 270 prisoners, 
who were captured in Minhla fort, for once the troops got up to it 
there was no escape. 

The surprise at Khooleygone fort, garrisoned by 1,700 men, was so 
complete that Moung-Souhla-Sing, the Bo or Commander and aWoon 
of the place nearly rode into the English Brigade before he knew an 
enemy was at hand, and only escaped by riding down the precipitous 
side of the ridge northwards, by which also the garrison escaped. 

There being no room on the Thanhyadine, head-quarter vessel, 1 and 
my adjutant proceeded on board the Yman. On the 18th, on reporting 
myself to the General I received orders to disarm Minhla fort and 
embark the guns on a flat or steamer, but no Artillery were to be landed 
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for tlie purpose; also tbat a division of No. 1 Bombay Mountain Battery 
was to be landed as part of tie garrison^ wbicb consisted of 2 companies 
of the 2nd Bengal Infantry and 1 company of the Liverpool Regiment/ 
whilst 1 company of the Liverpool Regiment, 2 companies of the 2nd 
Bengal Infantry, and 1 company of Sappers and Miners occupied 
Khooleygone fort with orders to destroy it. Sending the adjutant to 
No. 1 Bombay Mountain Battery with orders to land a division of 2 
guns I proceeded to Minhla, and, with the assistance of the Bengal 
Infantry, ran all the guns down out of the fort to the river bank, where, 
with the assistance of the Madras Pioneers, I got well on embarking 
them, when permission was given to land some gunners to complete 
the work. Khooleygone fort was disarmed by the R.E. who after- 
wards blew it up. 

The idea of continuing the advance of the 18th failed, but the 
surveying vessel Ngawoon, Oapt. Carpenter, escorted by the Irrawaddy^ 
Capt. Olutterbuck, to which was added the Ataran, Major Baker, were 
sent on to reconnoitre. On the morning of the 19th the Ananda 
arrived and reporting she found two barges too much, with the 
sanction of Capt. Watson of the Tunan, I took one barge and secured 
her to the steamer. Shortly after signal was made for the whole force 
to get under way. 

The Artillery force now up was as detailed below : — 


Detail, Eotal Artilleby, Burma Expeditiorart Eorce. 


steamer. 

IVo.of 

Armament. 

6^-ineh 

Battery. 

Commanding 

Eemarks. 

barges. 

40-pr. 

6-3^^H. 

mortar. 

Officer. 

Ananda 

2 

2 

2 

— 

|of4/lN.L 

Major Broadfoot. 

Siege train, with 
250 rounds per piece 

Ataran 

2 

— 

4 

— 

|iof3/lN.I. 

// Baker. 

and landing store*. 

Yunana 

White 

Swan. 

2 

6 


Q/1 K.A. 
iof4/i]sr.i. 
i of Sc. D. 

} Lt.-Col.Budgen 
C Major Hewitt. 

Total ... 

"6 

4 

12 

12 

3 Batteries- 

i 

— 

— 

PantBay ... 

1 

2 flats. 

6 screw guns, 

with mules complete, 9/1 Cinque Ports, Capt. Smyth. 

Ashley Eden 

2 flats. 

6“200-pr. guns, with 100 coolies, 4 Punjauh, Hazara, Capt. Wace. 

ShoTiay-myo 

Iflat. 

9 

" 

n 

u 1 Bombay M. Battery, Capt, Hewson. | 


Besides the above the Burma and Shoaymyo were fitted out for the 
Naval Brigade, 8-25-pr. R.M.L. gun emplacements, ready to mount 2 
guns in the bow and 1 in each flat. The Naval Brigade received 12 
guns. The whole of the foregoing were fitted out by the Officer 
Commanding, Royal Artillery, Burma Division, and Burma Field F orce. 
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Tte force sailed as per order : — 

Bxtema Field Force Eiver Fleet. 


4jJD . 

.s § 

P 


o 


2 

3 

4 

5 

6 
1 
8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 


^ S 

■S'! 

bJO H 

|l 


1 

16 

14 

12 

13 


o 

9 

17 

10 

3 


18 

11 

4 

8 

20 

16 

21 

19 

1 


Eemarks. 


Corps. 


Indian Marine Steamer Irrawaddy. Naval Brigade. 


Thanbyadine.. 


Pulu 

Fiat No. 24 

Palow 

Flat No, 6 

Yunan 

White Swan 

Pantbay 

Flats 28 and 30 

Sboay-myo 

Flats 26, 27 and 28 

Burma 

Flats 17 and 42...... 

Sbintsawboo 

Flats 56 and 57 

Asbley Eden 

Flats 34 and 43 .... 

Lighter 38 

Panlang 


Ananda 


Yankeentown 
Flats 19 and 26.. 

Irrawaddy 

Flats 40 and 49., 


Waikema 


Ataran 

2 barges, 4 guns 
Aloung Pyah...... 

Flats 21 and 46... 

Shooreab 

Flats 18 and 50... 

Salifoo 

Flats 

Ban goon 

Flats 41 and 44... 

Mendoon 

Flats 

Kab-byoo 


Boowoon 


G. O. C. and Head Quarters Staff. 
Naval Brigade. 


Naval Brigade. 
'Q/1. K.A.‘ 


;j- of 3/1 Scottish ■> -I-.. . . 

J of 5)1 S'. Irish 


L'S 

rp:i 


9/1 Cinque Ports, E.A. 

Q. 0. Sappers and Aiiners. 

No. 1 Bombay Mountain Battery. 
Head Quarters, 2nd Brigade. 

Ham pshire Kegimen fc. 

1st Mounted Ihoneers. 

12th Mounted Infantry. 

23rd Mounted .Infantry. 

4th Purijaiib Hazara Battery. 
Telegraph Store.s, 

Travelling Hospital. 

I of 4/1 N. Irish Division. 


Liverpool Hegimeat. 

Telegraph Department. 

21st Mounted Infantry. 

25tli Mounted Infantry. 

Head Quarters, 1st Brigade. 

Travelling Hospital. 

I of 3/1 Scottish Division, E.A. 

Eoyal lYelsh Fusiliers. 

2nd Bengal Infantry, 
nth „ 

Mounted Infantry. 

Floating Hospital. 

Baser ve Steamer. 

Coolies coal. 

Commissax’iat and Postal Service. 
Took place of Thanbyadine, 21st Nov. 


rO 


The foregoing order was generally kept. 

About noon on the 19tb the Ataran returned without her barges and 
Major Baker reported to 0.0. R.A. that, the previous afternoon, not 
being able to make headway against the current about eight miles 
above Minhla, and hearing the Irrawaddfs guns in action, he anchored 
a barge leanng a mate and lascars in charge. It was then too late to 
get back and bring up the barge^ to which he returned in the morning 
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of the 19tli. He then found the steamer could not get alongside, the 
mate reported the barge sinking, a howitzer ‘^^took charge and 
went overboard, the barge listed and never recovered. With difficulty 
the mate escaped by a sanpan and the lascars clambered out of her j 
the barge went down with all stores in 24 feet of water. Maj or Baker was 
directed to return to his other barge and escort th.Q Irrawaddy and Ngdwoon. 
About 4 p.m. Head-Quarters steamed past and signalled ^^To cast adrift 
the Anmda^sheiTge/^ saying You cannot tow her in that way^^; she had 
been brought up alongside, in front of the paddle-box, and was to all 
appearance, and in the opinion of Oapt. Watson, of the Tman, in 
a very good position. Head-Quarters steamed away and there was 
no possibility of communicating, the order was obeyed. Anchoring 
in the evening, I visited the General, reported the loss of the Ataran 
barge, and the great improbability of the Ananda being able to rejoin 
the force. It was evident the steamers were not powerful enough to 
tow two barges against such a current as runs above Minhla in the 
Irrawaddy river. 

On the 20th Lieut. -Colonel Budgen was away on the Atamn as 
President of a Court of Enquiry on the loss of the barge, and did not 
return until the evening, when hearing some particulars I was satisfied 
that the barge foundered without sufficient reason. The following 
morning, visiting the General on the subject, I explained my belief 
that the foundering was caused by want of water communication 
between the pumps with the body of the barge, the pumps being 
in bow and stern, only pumping those parts out. On this I was 
allowed two E.B. officers, a party of carpenters, and visited the 
Aiara%y when, cutting holes through the gun-deck fore and aft of the 
centre beam I found eight inches of water in the hold; evidently 
the water had been gradually accumulating, although the pumps said 
the barge was dry, and unknown to anyone had been gradually sinking 
getting deeper into the water day by day. 

The Ananda^ s barges were probably in the same condition, and like 
the Captain of the Ataran and Officer Commanding the Battery, those 
on board these barges would know nothing of the gradual sinking 
under their feet. It is to be hoped that the Artillery may be excused 
for this mishap, for although I should have seen to it, yet neither the 
firm who altered the barges, nor the Port Officer who was responsible 
for the seaworthiness of the boat nor the Senior Haval Officer, ever 
thought of this point when the pumps were fitted, and it was left to 
me to solve the evil after the mishap and loss of a barge. 

On the evening of the 21st the Boowoon arrived and Head-Quarters 
removed to her, my adjutant and I moved over to her from the Ynnan, 
On the 22nd, in the morning, the Thanhyadine was sent to look after 
the Amnda, and I sent a letter by the Captain to the Officer Command- 
ing the R.A. on board to cut through the gun decks of his two barges 
and bail out, and if necessary after clearing out the ordnance and 
stores to pitch the laterite overboard and come up as quickly as possible. 
This letter was only delivered by post after the Ananda rejoined the 
fleet, and after I had issued fresh instructions for the gun- decks being 
cut 'through. ' , 
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Tte force passed Pagan about 3 p.m., and about 4 p.m. an enemy^s 
battery, on a Hgb bluff above Nyoungoo opened fire on the Naval 
Brigade, this was immediately replied to, while the JFkite Swan moved 
up in support and fi.red four rounds from her two 40-pr. R.M.L. bow 
guns; about 6 p.m. the enemy withdrew, the Navy landed a party, 
threw the guns over the cliff and returned to their ships. 

In the morning a garrison of two guns of No. 1 Bombay Mountain 
Battery, Lieut. Stuart ; 2 companies of the Liverpool Regiment ; 4 
companies of the 11th Bengal Infantry; and the 5th company of 
Bengal Sappers were landed and occupied the site of the enemy^s 
battery. Two of the King^s steamers had been beached here but 
slipped off into deep water and will probably be total losses. The 
battery was a half sunken one. 

On the 28rd it was still raining, there had now been four days of 
incessant rain, and the White Swan reported leakage in her magazines, 
two barrels of cartridges however only were destroyed. 

At 1 p.m. the Mindoon arrived and reported the Ananda^s barges to 
be in a precarious state and that the Major of Artillery was sticking 
to his guns and would part with nothing, and having given all assistance 
came away. He also reported the Thanbijadine aground half way. On 
the 24th the Mindoon was sent down to assist those vessels, and at noon 
the force passed Koonywa on the right bank and in doing so avoided 
a shore battery by moving up a channel under the left bank. The 
battery opened fire on the Naval Brigade but soon found it was 
powerless owing to the increased range. It was a 9-gun battery, the 
pai’apet being continued over and above the embrasures, which were 
also screened with stacks of wood about one hundred yards in front. 
About 3 p.m. the force made Mingyan, and a lO-gun battery low down 
in the bed of a creek opened fire on the column. Shortly after passing 
a small village a solitary screened gun opened fiire as the Irrawaddy 
steamed past, broadside on. The White Stmn and the Ataran were 
moved up in support of the Naval Brigade and a regular action was 
fully developed. 

The town of Mingyan is large, and the batteries and parapets had 
been thrown up all along the river front and were now occupied in force. 
The passage had to be forced and the batteries silenced, it was too late 
to land troops. River navigation was difficult and the advance slow ; 
for some time the enemy^s fire was well sustained, and their musketry 
fire was so heavy at times that the crews of some of the launches had 
to lie down, while the gun crew of the Ataran barge did the same, the 
men on the deck of the steamer replied with carbine fire over the Barge 
to clear the bank, at no time 300 yards distant. The enemy had the 
advantage of command over all artillery decks, which being so much 
below the river banks, prevented the fire from being as effective as 
it otherwise would have been. The enemy under the Hle-Shin-Atwin- 
Woon were cleared out of their head-quarter house, Agent's house of 
the Irrawaddy Flotilla Company, and their artillery and musketry fire 
ceased after dark about 7 p.m. on the Naval Brigade clearing the 
batteries, but firing occurred from time to time during the night and 
was replied to by the White Swan horn her howitzers. 
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In morning, under cover of the White Swan and the Ataran, the 

Naval Brigade returned to escort the force up to the landing places 

fixed on and after a few rounds from the White Swan and tU Ataran, 
which effectually covered the ground, the enemy withdrew altos-ether 
A garrison similar to that at Nyoungoo and Minhla, consisting of the 
Head-Quarters of No. 1 Bombay Mountain Battery, Oapt. Helson and 
Lieut. Elliott; 2 companies of the Liverpool Regiment; 4 companies 
oi the 11th Bengal Infantry ; 1 company Bengal Sappers were landed 
here and occupied the position around the Irrawaddy Elotilla Oomnanv’s 
Agent s house. A Whitworth 12-pr. shell was picked up here, so it is 
evident one such gun was employed in the defence. 

The artillery ammunition expended by the R.A. on these days was:— 

Common Shell Case Shot 

24th ••• ... 90 10 

"'\Ataran ... ... ... 16 

25th ^ White Swan ... ... 17 

"‘\Ataran 8 


This was enough to test both boats as to capabilities in action. 

The batteries were half sunken, as also the parapets, the guns being 
placed in water courses or ruts over which the parapet was carried. 

The protection given was therefore perfect, nothing but a shell in 
at the embrasure would have any eflfect, and as before stated our guns 
were fired from a lower level ; what projectiles did not strike the parapet 
passed harmlessly over and went inland. The moral effect appears to 
have been great, and it is quite possible that only five of the enemy 
were wounded as is reported ; it is also said we fired torpedoes into the 
country. The Irrawaddy Flotilla Oompany^s Agenffs house was 
however a perfect wreck. At all events, the firing of this action was 
heard in Mandalay, 35 miles off, and led to the surrender on the 27th 
of the month. 


The Navy had two 64-pr. R.M.L. guns in action besides the smaller 
guns of the I.M.S. Irrawaddy, steam launch Kathleen, while the Artillery 
had the White Swan, 2— 40-prs. R.M.L., 6—6'3-inch howitzers, and the 
Ataran barge with 2-6'3-inch howitzers. The Artillery force of 10 
heavy guns was therefore far superior in every way to what the Navy 
were able to show, while, moreover, seven out of the ten were broad- 
side guns. Both Oapt. Woodward, E.N., of H.M.S. Tarquoise and 
Oapt- Clutterbuck, R.N., of H.M.S. Woodlark, commanding the 
Irrawaddy, highly complimented me on the working of the Artillery 
force. It may therefore be said they had no small share in the glory 
of the day that laid a whole country at England's feet. About 5.30 p.m. 
on the 25th the force continued its advance and anchored at a spot 
which was supposed to be barred. On the 26th after reconnoitring, the 
force again proceeded and was fired on by a solitary gun, the Whitworth 
12-pr., but seeing they could make nothing of it, the enemy withdrew, 
and at 6 p.m. the force anchored about 15 miles below and about west 
of Ava redoubt called Segone fort. Here the Minister of the Interior, 
Myoung-Shway-Ah-Kyouk-Nyoung-Atwin-Voon with Oo-Shway-Ah- 
Watima-Soot-Woundouk came down in a 46-oared boat with a flag of 
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truoe and asked for terms. He was informed that an unconditional 
surrender of forts^ army, king and country must be given, and that 
our advance would not be delayed. He felt fully convinced that the 
General would keep his word ; moreover, a steamer he claimed as having 
come from, being armed, it was boarded and taken, while he returned in 
his row-boat. It has always been a moot point as to whether we 
had overhauled the steamer, and he coming down made use of it as a 
means to take it out of our hands, or whether he came down in her. 
At all events, on the plea that the steamer was armed, it was taken 
possession of at once. As there was a possibility of having to fight 
with both banks of the river on the morrow, I now arranged for six 
mortars being placed in action on the port and undefended side of the 
so that in passing any battery on the right bank it might be 

shelled. 

On the 27th November the force again advanced, and about 9 a.m. 
passed the Kyoung-myo-daw-gyee or the ^^WorkofEoyal Merit on the 
right bank ; it is merely a pagoda in the shape of a woman^s breast. 
The story is that Soupyalat, the Hinges first wife, ordered a pagoda 
to be built there, and being asked of what shape it was to be, just 
lifting one of her breasts up with her hand said — there, like that.'^^ 

The force passed Longgrass Island at 10 a.m., and the leading vessel 
clearing some trees came in sight of Segone fort, the rest of the fleet 
gradually coming up to the tope of palms on the left bank, marked out 
in my Eeport as the proposed landing place for the force. 

The orders given for the attack were issued in Divisional Orders of 
the 27th November and ran as follows : — 

The 3rd Brigade Brigadier-General Norman, O.B., Commanding, 
will land on the left hank of the Irrawaddy, just above the creek, about 
haM-a-mile from the Ava redoubt, sometimes called Tsin Kyun, and 
will direct its attack on the S.-W. angle of the town wall, and will 
endeavour to bring a fire upon the great bridge leading from the town 
to the sonth, if Burman soldiers should be crossing it. The object is 
to drive the King’s army eastwards over the Myit-Ngay river, and to 
prevent retreat to the south. 

2. The 3rd Brigade will preserve connection with the 2nd Brigade 
on its left, and will protect its own right flank during the operations. 
General Norman will, if possible, advance to the east face of Ava town. 
If assistance be required he will send a written request to Brigadier- 
General Ford, Commanding 1st Brigade in reserve, stating the namber 
of troops wanted, the place at which they are required and the object 
to be attained ; if possible an ofiScer of the 3rd Brigade should see the 
operations performed and report accordingly to the Officer Commanding 
the 3rd Brigade. It is recommended that close formation shall, as a 
rule, be preferred to extended order, but the working of scouts should 
be specially enforced. 

3. The 2ndBrigade2 nnder the command of Brigadier- General E. S. 

1 THe Mounted Corps, Hazara Battery, E. W. Eusiliers, 1st Madras Pioneers, \ companv 
Sappers. ^ ^ 

s9/l, C.P.I)., E.A., 2nd Hampshire Eegiment, 12tli and 23rd Madras lufanti-y. 
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White^ Y.O., C.B.^ will land at the same spot and will advance on Tin 
Kyan^ the redoubt west of Ava, the entrance is on the eastern or furthest 
side^ but a path from near the landing place leads to it. Ten planks 
30 feet long and ten scaling ladders should be taken ; afterwards the 
city wall should be assaulted on the western face and the enemy driven 
eastwards across the Myit-hTgay river. Great care should be taken 
that no accidents occur from explosives. If the redoubt or works be 
empty a guard should be placed on the entrance and no one allowed 
to enter till an examining party has reported regarding the position of 
magazines^ and carried out the orders of the Brigadier- General for the 
destruction of the powder. If assistance is required it will be asked 
for from the Officer Oommanding the 1st Brigade^ as directed for the 
Officer Commanding the 3rd Brigade. 

4. The mounted corps will disembark after the 1st Regiment of the 
2nd Brigade • its duty will be to reconnoitre Ava redoubt^ the western 
and southern wall of Ava town^ the creek called Myit-tha-Ohoung and 
the roads on the bank. This choung runs nearly parallel to the south 
wall of Ava^ at a distance of one or one and a half miles from it. It 
will find the exact position of the great bridge over the Myit-tha-choung^ 
leading to the interior from the south gate of Ava, and if no body of 
troops is crossing the southern bridge, they will endeavour to obtain 
information regarding the eastern bridge, that is tbe bridge over the 
Myit-Ngay. All information is to be conveyed to the Officer Oommand- 
ing the 3rd Brigade. 

5. The 1st Brigade^ will land at the same landing place after the 
2nd Brigade, and will follow the operations of the leading brigades, 
the men being kept well in hand for further operations after the fall of 
Ava proper. 

6. There is deep water north of the north-east angle of Ava. 

7. The bridge over the Myit-Ngay is not to be destroyed without 
special orders. 

8. The Naval Brigade^ Captain R. Woodward, R.N., Commanding, 
will take part in the operations of Ava as under — 

a. By a long range fire on Ava redoubt, on the earthworks connect- 
ing the redouM with Ava, and on the N.-W. angle and N. face of the 
fortifications of Ava, and the pagoda near the N.-B. angle and inside 
the town called Sankalhyatoo. 

d. By a closer fire on the same points, if possible bringing an enfilade 
fire on the S. front of the town wall of Ava, which, if necessary, can 
be effected by landing two 25-pr. guns at the point at which the ti^oops 
land. 

c. By an enfilade fire, first on the W. and afterwards on the E. face 
of Ava town. 

d. By breeching the redoubt on the right bank of the river. 

1 2 companies Liverpool Re^imenfc, 21st and 25tli Madras Infantry, 2 companies Sappers. 

2 S.S. N'gawoon, S.S, Laimcb, Kathleen, S.S. Twian, with E.A., and 

S.S. with.E.A, 
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If tliese operations and tte land operations are snccessfol^ the redoubt 
of Tbabyadan and the battery on the bill that commands Tbabyadan 
should be bombarded, and a reconnaissance of the Myit-Ngay made if 
possible. Before the commencement, and during the operations, recon- 
naissance should be made both of the batteries and of the channels. 

9. Place of the Major- General . — The probable position of the Major- 
General Commanding during the operations will be, first, at landing 
place, second, at N.-W. angle of the town, and third, at N.-E. angle of 
Ava town. 

10. Maps will be issued on which the route of the 2nd Brigade will 
be marked in red, and that of the 8rd Brigade in blue. 

11. Staff Officers. — Major Symons, D.-A. & Q.-M.-General, will be 
attached to the 3rd Brigade, and Captain Milne, D.A. & Q.-M.-General, 
to the 2nd Brigade, as Staff Officers for these operations. 

12. Pood and ammunition. — The troops will have a substantial break- 
fast before landing, and take a meat ration and biscuits in their 
havresacks, water in their water bottles, and seventy rounds of 
ammunition per man. 

13. Officers in command of all corps, batteries, and detachments, are 
requested to send to Lieut. -Colonel Begbie, as early as practicable, a 
nominal roll of officers and soldiers employed on visual signalling, and 
also a list of apparatus in use. The apparatus received from the 
Superintendent of Signalling to be shown separate from regimental and 
private property. 

By order 

(Sd.) H. M. BENGOUGH, Colonel, 

A.-A. & Q.-M.-General, 

Burma Frontier Force. 

Any error in these orders was corrected by the plan of advance as 
shown by the red and blue lines. 

It may be noticed here that there is no bifidge over the Myit-Ngay, 
but there is one over the eastern ditch on the east face of Ava. The 
great bridge south, over the Myit-tlia-choung had not been discovered 
up to the 28th February, and the Myit-tha does not fall into the 
Irrawaddy so close as is shown, the native maps from which this infor- 
mation was obtained appear to be wrong on this last point. The former 
was an error of mine in taking a bridge over the ditch of the east of 
Ava as over the Mit-Ngay, as seen from the steamer^’s deck. 

The flag of truce however now came again to the front. The 
Minister had waited our arrival rather than row down to meet us. The 
General now left the Boowoon and proceeded to the IrmvMcld^, and there 
entered into negotiations. 

An unconditional surrender of forts, army, king, and country was 
admitted, but the army objected/and required royal orders. 

No. 1, sent by royal order, ran as follows From the Hlot-daw to 
Bo Hmooken-Atwin Woon, Pen Myo-sa, Myo-thil Atwin Woon, Kyouk 
Myoung Atwin Woon, Wet ma Soot Woondouk, Pendalai Woondouk. 

When the English ships arrive you are on no account to fireon them^ 
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Let all tlie troops keep quiet. Publish this abroad everywhere. The 

King concedes unconditionally to all the demands made by the 
‘^-Commander of the English Forces, as contained in his letter of 

yesterday^s date. You are to let the English Commander know this 
'^^as quickly as possible.^^ — Not being considered sufficient; would not 
the English advance on to Mandalay and leave the forts alone. 

On this 3rd the Brigade prepared to land and the White Swan 
ordered to advance and take up a position with her broadside on the 
fort. 

The enemy, it was discovered, had several batteries below the fort 
and near the landing place, and I immediately distributed the 
Artillery as follows, to cover the landing. The Ashley Men 4 
Hazara Battery, to cover a second battery just above the landing; 
while the two howitzers of the Alar an bore on two other batteries. 
The Shoa.y-myo in the meanwhile gradually drew in towards the left 
bank, followed by the rest of the 3rd Brigade. The Pantkay, 9/1, 
O.P.D., E.A., was placed to the right rear of the command- 

ing a battery down stream below the landing. When the arrangements 
had been about made it was said the royal order for the army to 
surrender had been received and the troops were ready to lay down 
their arms. The 3rd Brigade was then ordered up abreast of the fort 
to land and take possession; at this time Admiral Sir Fred. Eichards, 
E.C.B., of H.M.S. Bacchante arrived with the rest of the Naval 
Brigade, as also the Ananda, Major Broadfoot, 4/1, N.I.D., E.A., with 
one bai’ge only, the other having been abandoned after being cleared 
of all guns and stores. 

The 3rd Brigade landed and took possession. No Artillery were 
allowed to land except my Adjutant and I, who went round and, with 
the assistance of some infantry, unloaded the guns in position and 
destroyed all gunpowder in the various magazines. 

The fort is correctly described in my report of the 16th October, 
1885. The interior slope of the parapet had been found too high for 
field guns to fire over, so three had been placed in gun-pits on the 
superior slope. Three small wall pieces flanked the rear face from the 
indented line. Six field guns were in a sunken battery on the bank of 
the river in a line through the N.-B. and S.-W. angles of the fort, and 
another battery 50 yards higher up on the bank facing the river. 
Some days afterwards other batteries were found and disarmed which 
extended at intervals along the Ava lines, river frontage; the nearest 
battery below the fort was a ten-gun sunken battery. 

The Infantry received orders after the remnant of the enemy^sarmy 
had laid down their arms, to disarm the works and embark the guns 
of the several batteries, this was not completed by dark. The Naval 
Brigade had in the meantime surveyed the channel of obstructions 
above the fort, and orders had been issued for the disarming and 
surrender of all guns at Sagaing redoubt and Thabyadan fort by the 
following morningy 

The force went to bed that night conscious of having achieved one 
of the most bloodless and most successfully worked out campaigns in 
history, but much disappointed at not having had to fight* Had there 
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been fighting there is no doubt but that the broadside of the White 
Swan would have effectually cleared the fort and batteries about, whilst 
other vessels with their bow guns and howitzers also would have 
effectually silenced Sagaing redoubt without forcing the barrier 
the Infantry, landing at Palm tope would have carried the fort 
and taken all the works in reverse, right up through Ava to the Myit- 
Ngay river, vide plan. The enemy admitted they had no Artillery to 
bring against ours, and told Colonel Sladen that the sight of the White 
broadside had had great effect in forcing the surrender. So 
closed the 27th — Ava the key of the position in possession of the 
English. 

On the 28th, while the 3rd Brigade continued the disarmament of the 
batteries with orders to follow up as soon as possible, the Burma was 
sent to take off the guns from Sagaing and batteries above it, on the right 
bank of the river, while the Ashley Eden and the Ataran were dropped 
at Thabyadan fort to disarm that and the Shoaygyet batteries and 
others on the left bank of the river; Head-Quarters moved on 
Mandalay at 9 a.m. and without opposition moored in the following 
order along the bank between G and A roads and below it. With the 
exception shown of the two batteries, vide diagram, hardly a gun had 
been mounted on this long line of defence, 'the possession of which 
now gave the Army the command of A, B, 0, and E roads, the only 
roads to the city by a direct and straight line from the river, vide 
enlarged plan of city from previous report. 

The fleet was to have advanced, the Ataran following the Naval 
Brigade and anchoring, to cover the rear and the Yankeentown 
immediately in her path, passing and mooring off A road and seize that 
point of the embankment so as to secure the safe advance of the rest 
while the Naval Brigade covered the head of the columns and was 
supported by the White Swan. 


_ The following Divisional Order, dated the 28th November, had been 
issued : — 


Entry into Mandalay. 

1. The troops will prepare to land at ll.fiO a.m. to day, arrangements 
as to food to be made accordingly. 

2. All ships will be thoroughly cleaned during the absence of the 
troops on shore. 


1 ^pra Mountain Battery, 2nd Hampshire Regiment, and 

1st Madras Pioneers, (the last with complete entrenching equipment), 
will take with them three days provisions and cooking utensils, bakery 
and slaugnter-house establishment and will remain on duty in the city. 

evting^ ^e^ainder of the troops will return to the steamer this 


5. Special orders to Sappers will be given by Commanding R.E. 

6. Regiments will take colours and bands. 

7. The mounted corps will furnish an escort of six men for three 
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separate parties of Sappers, and supply seven ponies for Sapper officers. 
Tlie reinainder will form an escort for tlie Major- Greneral Coinnianding’. 

8. Twenty coolies to Ttman for Capt. Ourtisand party to be sent for 
at 6 p.m. in tbe Arsenal. 

9. Troops will enter tbe city as under : — 

1st Brigade , — Brigadier-General Ford, Commanding. 

2 Companies Liverpool Regiment Rroad to S.-E. gate of 

2 1st and 25th Madras Infantry ] securing S. and E. 

C city gates. 

2nd Brigade , — Brigadier- General White, V.O., O.B., Commanding. 

9/1, Cinque Ports Division, R.A. f 

2nd Hants. Regiment. J securing S. and 

1 2th and 25tli Madras Infantry. } 

' C enclosure. 

3rd Brigade . — Brigadier-General Horman, Commanding. 

By D I'oad to W. gate of 
Palace enclosure, se- ' 
curing also N. gate of 
palace enclosure and 
city wall. The 3rd 
Brigade will precede 
the 2nd Brigade on 
C road, over the Shway- 
ta-choung stream, 
taking the first turn to 
the left after passing 
the French Consulate, 
and debouch 500 yards 
on I) road. 

Such were the orders. After arrival, tbe Europeans came down and 
welcomed us, including Mon. Andrino, the Italian Consul, who had 
done so much for us. None of them had been hurt although they had 
had a very anxious time of it. In the meantime a message had been 
sent up to the palace to say that the troops would march up at noon 
and that an unconditional surrender was expected as agreed on. At 
1*30 p.m. the three columns as arranged advanced by A, i?, and 6' roads. 
Owing to the force, consequent on the fall in the river, Ibeing moored 
somewhat lower than had been expected, Major-General Prendergast 
headed the column by A road and entered the S. city gate, disarming 
the guard there. On nearing the palace a company was sent round to 
the W. gate and another to the E. ; near the S. gate the E. 
palace enclosure gates, stood the mint, magazine, and some rifle 
and gun-rifling machinery works. Colonel Sladen was sent into the 
king to demand his surrender. He saw the king, his two queens, 
and the queen-mother-in- law. The king complained bitterly thtit he 

18 


Hazai*a Battery. 

1st Royal Welsh Fusiliers, 
1st Madras Pioners. 

I Company of Sappers. 
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knew notking of all tkis and had been deserted^, and required time to 
leavej he would go as agreed on. With, one delay and another^ the Major- 
General sanctioned a delay until 11 a.m. the following day. A brigade^ 
including the Hazara Battery^ under Brigadier- General White^ V.O.y 
C.B.^ remained in possession of the palace gates, Colonel Sladen 
remained by the king, and no one was allowed to pass in or out without 
his permission. Unfortunately ladies of the court were to have free 
ingress and egress by the W. palace gate. 

Capt. Curtis and Lieut. Churchill, R.A., with 20 N.-O.-Officers and 
men of Q/1, R.A., took over the magazine and arsenal stores, with 
orders to make a complete inventory. This turned out a far more 
difficult work than was at first expected ; the remainder of the troops 
returned to their ships. 

On the 29th about 11 a.m. the troops again paraded, a Brigade 
marched to the palace, the 3rd remained by the shipping. About 
noon, the Major-General attended by his staff, entered the palace and 
advanced to the king, who received him in a small summer house 
sitting at the gate of a verandah, with his two wives somewhat in rear 
and the queen-mother. 

The behaviour of the royal party was dignified and quiet, the blow 
had fallen and, it was a complete surprise. The king again entreated 
for time, which was refused. At last, at 4 p.m., the royal party filed 
out of the palace. First came the queen-mother, telling her beads, 
for the buddhists have rosaries, then the king with a queen on either 
side, and then a crowd of princesses and female attendants with boxes 
and parcels of various descriptions, laden all over. At the top of the 
palace steps, when the queen -dowager saw the guard formed up as a 
lane to pass through, she hesitated. This was a complete surprise, a 
guard of armed foreign European soldiery to file through ; however, 
recovering herself, she led on to the palace gate and took her seat in 
one of the country carriages sent for the occasion. The royal pro- 
cession then moved on, escorted by a brigade of troops, out of the S. 
gate of the palace stockade and city wall, down in the direction of B 
road to A road unfortunately, about this time the sun set and A road 
was crossed without noticing it, and the error was only found out by 
the badness of the road, which considering the state of A road is saying 
a good deal. The procession then made a detour, and eventually re- 
gained A road by the queen^s kyoung, and gained the river and 
shipping at a much later hour than was intended. The royal party, 
too, must have had a most unpleasant drive, for at this time of the 
year the roads are at their worst, and those of Mandalay, with the 
exception of D and C roads, are execrably bad. £ road is not quite so 
bad as A road, but that is all, and as to J) road, the lateral communi- 
cation to (7 road, W. of the Shway-ta-choung, is across country. The 
royal party therefore were not to be envied in their drive. Missing 
the turn was an unfortunate occurrence, but eventually all were safely 
conducted on board the Irrawaddy Flotilla Company's S.-S. Threak, 
which immediately moved out into the stream clear of the shore, and 
left for Rangoon the next morning. 


1 See plan of Mandalay opposite p. 80, Ko. 2, Vol. XV. 
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In consequence of disturbances in tbe town by niglit^ fresb arrange- 
ments were now made to protect the town from robbery^ and extra 
guards and patrols were placed at commanding points^ but it was 
evident to most that the Burmese local police or authorities had no 
power to quell it, or no wish to. Infantry picquets gradually extended 
to the Aracan Pagoda on the S., the Incomparable Pagoda on the E., 
where a regiment was located, and the embankment on the H., while 
the city was strongly occupied. 

With regard to the Artillery, No. 4 (Hazara) Punjaub Mountain 
Battery was located at the N. gate of the palace. Captain Burrows 
with 30 men were placed in charge of the rifle factory, E. of the city. 

The Artillery on board the Anancla and Atamn, lying oflf the spot, I 
found a royal dockyard establishment, and occupied it. While Lieut. 
Cooper, afterwards relieved by Lieut. Anderson with 20 men, occupied 
the gun factory and powder mills N.-W. of the city. 

With regard to these establishments, on taking possession of them, 
they were all found in the hands of the Burmese, who were busily 
engaged in plundering them. It soon became evident that the robbers 
were the soldier guards and workmen of the respective establishments. 

I superintended the taking over of all hut the dockyard, which I 
visited later, and in every case made the headmen of the village close 
by bring back what stolen property was in their possession. In one 
instance \he finale was rather amusing ; with a party of six gunners I 
accompanied the headman to his village and told him to direct his 
people, blacksmiths, to disgorge their ill-gotten gains ; on his declining, 
his arms were pinioned, the neighbouring villagers told his people they 
ought to be ashamed of themselves for not returning the property, 
seeing their headman was in such a plight. The women came and told 
the men to return it, at last he himself gave in and ordered the men to 
bring all stolen property and lay it down in the square. When all 
was brought he was told his men must take it back to the place whence 
they had taken it ; and au other stand was made ; but it was done, and 
the women folk then turned on husbands and brothers for having been 
such fools as to bring it away and chaffed them, and the affair ended 
in laughter. The headman was now released and told to keep order, 
and the reply was, There is no government, and no one to put me in 
authority I explained that he had been placed in authority by 
his own native government to keep order, and he had no right to 
give up that authority without orders. He was now reinstated, and 
if he had not power to keep down robbery, he must send to the 
soldiers at the gun factory for assistance. He was perfectly contented. 

At a village the inhabitants of a village looted the gunpowder mills, 
the same nearly occurred, but in this case a daughter of the obstinate 
headman rated him soundly for not immediately complying with the 
request to return all stolen property. He gave in, and some ten cart- 
loads of stuff were replaced, and his authority restored to him. While 
at the dockyard the scene only varied a little, in that a headman of ten 
houses who was brought on the scene explained that his neighbours 
were as bad as himself and that he now had no authority, the govern- 
ment having been removed; and further he did not know the number 
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on tlae Bouses in wBicB tBe headmen, Bis neighbours, lived ; on my 
suddenly asking him If he thought me a foo],/'” he immediately gave 
in, the names of three headmen and their addresses were given and the 
men sent for, and immediate consent for the return of stolen property 
was agreed to and in all cases more or less carried out. ^ In every case 
these men were satisfied with their re-in statement in village authority 
with orders to apply to the neighbouring troops for assistance to stop 
daooifcy,* but in my inspection of the several factories, including the saw- 
mills, iron foundry, and workshops at the end of C road, which 
latter had been out of work for some time, found the custom was, so 
soon as a factory stopped working to loot all brass work and such parts 
as could be carried off. No doubt the workmen received little or no 
pay, the supervision was next to nily and everyone considered himself 
entitled to what he could take. The machinery was excellent; three 
gunmetal guns and an iron one were found in the lathes of the gun 
factory, while another was in the rifle factory, several in lathes in the 
palace, besides ten torpedoes or sub-marine mines. Inventories of 
all these establishments were made out by the officers placed in charge 
and submitted to the G.O.O. I also, with a small column of Artillery, 
moved out and brought in six elephants from the villages on the N. of 
the city. This was the first batch brought in. I also took over the 
saltpetre factory from a native, situated about 400 yards N. of the gun 
factory, on the 13th DecemlDer; it was the only one handed over 
intact. It contained refining pans and large quantities of siilpliiir and 
saltpetre in various stages of refinement. 

Q/1, R.A., still remained on board the Tunan, and besides furnishing 
some of these parties, marched to and round Amarapura, lying five 
miles S., and in doing so disarmed a body of men they came across. 9/1, 
G.P.D., R.A., were on board the Prmtim/y the mule and guns disem- 
barked and encamped on the river bank, and the battery was now 
called on to furnish a division of two guns, one to each of two columns. 
One on the 8th marched N. about 15 miles and circled B., returning 
by the B. gate, the other on the 7th moved S. and circling B. came 
in by the S.B. angle. These columns were out about five days, they 
found the roads hardly passable and moving consequently exceedingly 
slow and difficult. The Artillery with the northern column were 
attacked with cholera immediately on their return and lost 13 men, 
when it died out. This battery moved to the B, of Mandalay hill and 
was very well located, but after that were incessantly on the move. 
4/1, N.I.D., R.A., and 3/1, S.I.D., R.A., with the exception of a detach- 
ment at one of the factories, were engaged at the dockyard, and in 
destroying guns down at Ava. 

Lieut. Anderson, in charge of the gun factory, was called on by the 
inhabitants of a neighbouring village to assist against dacoits. He 
moved out on the 7th with 13 gunners and followed them up about 
four miles, attacking them in a village, killing two. The villagers 
told me that seven had been shot. This was really the first brush 
outside Mandalay embankment. 

About this date I revisited the Thabyadan, Ava, and Sagaing fortS;j 
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anti Ava Lieiit.~Gen (now Sir Harry) Prenderaast, and 

on doing so found little to alter in my report of the 16th October A 

Thabyaclan is not quite what is there traced. It would be better 
described as a square fort with the S.-W. angle cut oS by an indented 
line^ and an outer and lower work along those two sides as altered. 
The indented sides might be slightly longer but not much otherwise^ 
the fort is as before described in Report of 16th October. 

3/1, S.D., R.A.j was now ordered up to the palace on the llth 
December with two 6*8-inch howitzers and four 25-pr. R.M.L. guns, 
which the Naval Brigade handed over to the R. A., and six 5i-inch 
mortars, A squadron of the 2nd Madras Light Cavalry joined the 
force on the 13th December, while on the 15th Mr. Bernard, the Chief 
Commissioner arrived. 

Lieut.-Colonel Budgen, R.A., was appointed Prize Agent, while on 
the 16th arrangements were made for the Bhamo Expedition. 

The Head- Quarters, 4/1, N.I.D., R.A., Major Broadfoot, were to 
embark on a flat with two 6‘3-inch howitzers and two 25-pr. R.M.L. 
guns to be received from the Navy together with six 5i~inch mortars. 
The remainder of the battery with two more 6*3-inch howitzers and 
two 25-pr. R.M.L. guns were moved to the palace. The Hazara 
battery moving down to the river ready for embarking with 4/1, N.I.D., 
R.A., 450 coolies were told off to it. A division of the battery em- 
barked in the Alowng Pgah under General Norman on the 7th and pro- 
ceeded to Mout-Sli way-boo, force 600 men — object, to capture a 
Pretender, a Prince, who to save his life had turned a Noimggee when 
Theebaw had come to the throne. 

The Bhamo force, in six vessels, got under weigh about 1 p.m. on 
the 19th December. 

In making these arrangements the barge of the Ananda was dis- 
armed and her 40-prs. placed on board the IP/iile Swam. The barge 
itself going back to Rangoon with the steamer carrying Mens. Haas, 
the French Consul, his baggage and all the laterite earth that came 
up in the barge went back in her. With regard to this gentleman, his 
scheme for French aggrandisement broke down at the time that I 
visited Mandalay, and both these gentlemen leaving the Burmese 
capital together, a Burmese court rumour got about that Colonel 
Carey had come up and carried him off a prisoner to Rangoon, and 
handed him over to the Chief Commissioner.-’^ The latter officer on 
hearing of his arrival having hospitably taken him into his house. 
After this date Mons. Haas entirely disappears from the scene. 

Q/1, R.A., with the Jfhite Swan and her armament was ordered down 
to Rangoon as no longer required. 

On the 20th the Bhamo force, which included the Naval Brigade, 
Capt, Woodward, R.N., with Major Hewett of Q/1, R.A., his 
interpreter, picked up the Aloung Pgak, and Brigadier- General 
Norman, with a portion of the Hampshire Regiment and the 
division of the Hazara battery transferred themselves to the Palow. 
Mont- Shway- boo had been occupied and the force now proceeded up 
the difficult passage of the Irrawaddy. 


1 See Plan opposite p. 75, No. 2, Vol. XV. 
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On the 2Tstthe Head-Quarters in the Thanir/ adkie z,mYe^ off Segoon 
and inspected the Burman telegraph office and communicating with 
Lieut. Holloway of the 2nd Madras Light Cavalry who had come 
by land as escort to a party repairing the line; it was so damaged 
as to necessitate their making a return trip. 

Whilst waiting for the remainder of the force to assemble, a village 
on the opposite bank applied for assistance against dacoits ; a dis- 
mounted party of Cavalry, with Captain Aldworth, A.-D.-C. and 
Captain Adamson, Political Agent, were sent over and captured 20 
dacoits, of whom 3 were shot, 3 sentenced to imprisonment, and the 
rest received twenty lashes each and were then released. 

The force having re-united started again at daylight on the 23rd 
and called at Mali, the Woon of which place was reported to have 
gone off as a daeoit with 300 followers. His factotum was appointed 
Woon in his stead over five villages. On the 24th the force called 
at Teigeik on the right bank opposite Myadoung. It is a beautifully 
wooded bluff commanding the river N. and S. The headman appeared 
glad to see us and the inhabitants were engaged in stockadino- the 
village. Close to the village was a tiger trap which consisted of two 
bamboos lashed together at the head, with a piece of bait hanging 
from the end of a cross bamboo weighted at the other end, the weight 
being suspended over a concealed hole. A tiger is said to have been 
caught there a few days before our arrival. The village possesses a 
very fine race of bantam poultry and is one of the most picturesque 
spots on the river. ^ 

On the 25th the force assembled here, and the Staff dined together 
on board the Head-Quarter steamer. At noon on the 26th the force 
called in at Katha-a-Shan a Burman village, where owing to race hatred 
and not being able to trust each other, the inhabitants live at opposite 
ends and stockade their own portions not only against dacoits and a 
common enemy, but against surprise from either party. This is one 
of the strongest stockades in Burma. The system is a diagonal bamboo 
lacing about 6 inches square, with tree or post supports at reo'ular 
intervals ; three horizontal bars of bamboo or young trees are laced to 
this with bamboo strips passed diagonally over and under both ends 
of the bamboo are pointed and project about 18 inches, in fact present 
a perfect chevaux-de-fnse. An outer stockade with 9-inch squares is 
put up some fifteen feet in front, the intervening ground being studded 
with bamboo stakes or crow’s feet. The gateway is proportionately 
strong and double, one half only IS opened at a time, and that only 
partially. Evidently no one was to be trusted. Both races are 
interesting and were civil to us. 

On the 27th the force visited Shwaygoo, a rather large Burman 
village with a dockyard and timber yard, it is also notedfor its pottery. 

The second defile was entered in the course of the dayfand is 
narrower than the first defile, which probably is so called from the extra 
depth of water between the banks, but the banks are not notably 
higher than the lower part of the river. In the second defile one cliff 
nses perpendicularlyrto about 800 feet, and the river is much narrower ; 
it IS well worth a Visit. ^ 
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About 4 p.m. on the 27th the Head-Quarter vessel made Swagee 
but having got into a dropped down to Kodoon-myo, at both 

places a few young men let off their muskets at us^ as this was con- 
sidered mere bluster^ a boat was sent off to speak to them^ and they 
explained they were afraid and thought a shot might warn us off. 
They were not molested except by the electric light playing on them 
from the survey vessel of the Naval Brigade, which joined us towards 
evening, this must have astonished them a little. 

On the morning of the 28th the headman of Koodown-myo came on 
board with a messenger from the Woondoak at Bhamo, to whom he 
had reported our arrival. The messenger welcomed us, and we pro- 
ceeded, anchoring about 1| miles below the town, the river being too 
low for us to go up higher. The W oondoak came on board and paid 
his respects to the General, stating the town and country was his, and 
returned on shore. The General landed with his Staff in the course 
of the day, walked over the town, which is about one mile long, 
and in the centre is about 500 yards wide and not more than 60 yards 
at each end, surrounded by a 10-inch stockade of teak. 

The Chinese live N. of the cross road running E. while the Burmese 
occupy the centre and S. half of the town. The centre contains the 
Woon^s house and Kyoungs. The Woondoak^s house is on the river 
bank. Altogether eighteen guns were found in the town. The entry 
was made exactly one month after the capture of Mandalay. In the 
evening the party returned to the ship, and the Fulu joined us. Con- 
sequent on not being able to move further up river, the next morning 
these vessels dropped down about three miles and made fast alongside 
a high bank covered with jungle or elephant grass. With difficulty a 
road was cut through to the country road towards Bhamo and turned 
into a tolerable road. Two companies of the Madras Infantry were 
moved up to the town on the 30th and occupied the Woon^s 
house, while on the 31st 4/1, N.I.D., R.A., landed two 25-pr. R.M.L. 
guns with a trench cart, gyn, &c., to send up by road to the canton- 
ment. The Navy handed over two more 25-pr. R.M.L. guns to the 
Artillery. On the 1st January, at 7 a.m., 4/1, N.I.D., R.A., assisted 
by a party of the Hampshire Regt., moved the two 25-prs. by 
road to the stream half way to Bhamo, arriving there about 11 a.m., 
the gunners breakfasted and the infantry returned to their ships about 
1 p.m., a second party joined the Artillery, and took the guns across 
the stream. The road out was very soft and the gyn had to be 
used twice to get over bad bits of ground, but having crossed the 
ford the guns and gyn cart sank in the sands. A party of sappers 
under Captain Cairns, R.E., worked right well in preparing jungle 
grass for a roadway to the bank on which everything was safely landed 
by 4.30 p.m.; here a party of 80 men of the 4th Punjaub Hazara 
battery which had moved to cantonments, passing the guns at 11 a.m., 
returned and took the two guns into camp. I rode on with them, but 
sent the Artillery and Infantry back to their ships. The guns got 
into camp at 6.30 p.m., after a hard days work. 

Colonel Bengough, A.-A.-G., with a reconnoitring party moved out 
to meet some Shan Chiefs on the 31st, and returned the 3rd or 4th day 
after a fairly satisfactory interview. ■ 


140 


BtTRMESJS WAB. 


On tte 4tli January the Palom was cleared of Artillery, two 25-prs. 
and two 6'f3-incli howitzers and all artillery stores were transferred 
to the reserve flat. All shell, except 100 sent up by road, were 
now sent up by boat to Bhamo to the artillery store. 

A Committee assembled on the 5th January to fix on a site for the 
cantonment and fortified post : — 

President . — Lietjt.-Gbnebal Sir Habrt Peenbergast, K.O.B. 
'"Brigadier-General Norman, C.B., 

Colonel Carey, R.A., 

Memhers. <{ Colonel Sandford, E.E., 

1 Surgeon-Major Libthorpe, A.M.D., 

^Senior Medical Officer, Bhamo. 

The centre portion of the town being occapied it was decided that the 
E.face should beprotectedby three artillery 2-gun batteries atN.-E. and 
S.-E. angles, and one between both. A capital central position was 
found for a general magazine, on a knoll with a natural ditch nearly all 
round it. The rear of the cantonment was to be stockaded against the 
town, and the' Hazara battery was considered sufficient to defend those 
sides if necessary. 

6tli January — The remainder of the Infantry and 4/1, N.I.D., E.A,, 
moved by road to Bhamo, Brigadier-General Norman and his Staff by 
water. The Head- Quarters returned towards Mandalay and arrived 
there at 1 p.m. on the 12th. Here the garrison had been busy in 
sending out various columns to put down dacoity, in which 9/1, O.P.D., 
R.A., had not been idle. The following table gives the various 
columns they were out with : — 


"Number of 
guns and 

Date of 

Memo., or order in ’which 

Number of 
animals 
supplied as 

Item, arks. 

division. 

March. 

Beturn. 



transport to 
other Corps. 


2 nigbt. 

7. 12. 86. 

U. 12, 85. 

D.O. 

6 o’clock of 6th. 

— 



2 left. 

8. 12. 85. 

14. 12. 85. 

D.O. 

11 o’clock of 7th. 


■ 

2 Centre. 

22. 12. 86. 

5. 1. 86. 

G. 0. 

3 o’clock of 31st. 

6 


2 Biglit. 

29. 12. 85. 

£9. 12. 85. 

G. 0. 

1 o’clock of 28th. 

12 


Nil. 

— 

— 

G. 0. 

1 o’clock of 31st. 

5 

! 

2 left. 

2. 1. 86. 

4s. 1. 86. 

G, 0. 

9 o’clock of 1st. 

12 1 

i ■' 

2 Bigbt, 

7. 1. 86. 

18. 1. 86. 

G. 0. 

1 o’clock of 6th. 

9 ■ I 

: — ■ . 

2 left. 

9. 1. 86. 

11. 1. 86. 

G. 0. 

1- o’clock of 8th. 

■ 

■ 7 : . ■ i 


2 

15. 1. 86. 

— 


Do. 

2 

Mout Shum 

2 — 

19. 1. 86. 

26. 1. 86. 


Do. 


Bo. 

Kank say. 

2 — 

2. 1. 86. 

■ — 


"Do. ■,/, 


Aloung mjc 
Chmdwiu. 
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A division was liardly in before it was ordered out again, and as will 
be seen it bad been called on to supply transport for tbe infantry, tbe 
mules were overworked and tbe necessary gun and other reliefs not 
allowed. On my representing this it was altered, tbe transport bad to 
supply tbe infantry, and when a division was ordered on detacbment 
it marched complete, except tents, wbicb were left in Mandalay, all 
troops being boused in Kyoungs ; under these arrangements tbe mules 
rapidly improved. I however found it necessary to detach 20 bT.-C.- 
Officers and men from 3/1, S.D., E.A., for duty with 9/1 O.P.D., tbe 
battery with 14 deaths from cholera and sickness being unable to 
keep the divisions complete. 

The coolie batteries proved a failure. Mules were telegraphed for; 
those of the Bombay Mountain Battery arrived about the 1st March, 
those of the Hazara battery about the 6th, 

The E.E. took the palace in hand and strengthened the defence by 
throwing out caponiers from the centre of each side of the stockade to 
give flank defence, and adding a platform at each angle to enable 
infantry to fire over the stockade and command the four cross roads. 

It was also proposed by a Committee to build a redoubt on the 
embankment above the commissariat stores at the landing place A road, 
to be armed with two 6*3-inch howitzers and two 25-pr. E.M.L. guns. 
The armament proposed afterwards for the Palace stockade was six 68- 
pr. carronades, and six 32-pr. S.B. guns on garrison or other suit- 
able carriages, 24 in all. These guns being merely for sweeping the 
streets with a range of not more than half a mile, a proportion of 
75 p.o. of case shot was recommended as part of the ammunition. 
A stockaded guard room was erected in B road commanding the four 
cross roads and Chinese bazaar. 

The country was now occupied with garrisons as follows — date 23rd 
March. 


Bhamo, 

Myotha, ( 

pagan, 

Mogamig, 

Mymgyan, i 

[Yonanyoung, 

Kettah, 

Mahline, 

Sinbaungway, 

Shwebo, 

Samaitkyou, 

Thagi, 

Kyauk-myoung, 

Hatogi, 

Segu, _ 

Singu, 

Modaya, 

Mandalay, 

Pokkungyee, J 

r Sinpujun, 

Pakoko, 1 

L Salenmyo, 

Popa, 

Magway, 

Ava, 

Pagan, 

Mingun, 

Sakomyo, 

Sagaing, 

Singun, 

Yawkuntown, 

Letham, 

Mapemyo, 

Kanksay, 

Alaun on Chindwin, 

Minhla, 

Poalparmyo, 

Mimbo, 


White troops from Lower Burmah occupied Toungdwengyee, 
Mingyan, Zemethen, Hlundel, the three latter on the Toungoo- 
Mandalay road. 

On the 11th February their Excellencies the Ticeroy and the 
Oommander-in- Chief of India arrived, and after a few days stay returned 
on the ISth'of the^month. 
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Lord Dufferin invited Sir Harry Pi'endergast and his Staff to dinner 
on the 17tli/and in a speech explained that Sir Harry^s orders were to 
proceed to Mandalay as quickly as possible and not to fight more than 
was absolutely necessary. The aim was the capture of Mandalay, the 
king and royal family, but we had no quarrel with the people of the 
country. He also announced a gratuity to the troops in lieu of both 
batta and prize, Rs. 300,000 for the army. This latter announcement 
was not received with cheers. 

Sir Harry was appointed to command all the troops in Burma and 
Colonel Carey to command the Artillery in Burma. This force was 
now reduced by — 

Q/1, R.A., from Rangoon to St. Thomas^ Mount. 

3/1, S.D., R.A., from Mandalay to Barrackpore. 

4/1, ISr.I.D., R.A., from Mandalay and Bliarno to Port St. George. 

5/1, S.D., R.A., from Thayetmyo was ordered to relieve 4/1, ISf.LD,, 
R.A., ird going to Bhamo, Head-Quarters with remainder going to 
Mandalay. 

The Artillery force in Burma was now reduced from ten to seven 
batteries, as follows : — 

Jrd of 5/1, S.D., R.A., and Hazara Mountain Battery, Bhamo. 

§rds of 5/1, S.D., R.A., Mandalay, 

Head-Quarters, Mandalay, 

9/1, O.P.D., E.A., <! „ fMount Shay bo 

'12 guns, ^ Aloungmyo on Chmdwm, 

^ l^Kouksay, 

ISTo. 1 Bombay Mountain Battery, — Head -Quarters and 2 guns at 
Mingy an, and 2 guns at Hyoungoo and Alinemyo. 

3/i, R.A., Head-Quarters 4 guns Thayetmyo and 2 guns 

Toungdwmgyee. ^ 

8/1, L.D., R.A., Head-Quarters elephant battery, 2 guns at Yemethen, 
2 guns at JNmgyan, and garrison portion of battery, Port Toungoo. 

6/1, S.D., R.A., Head-Quarters Rangoon, and Det. of 25 men and 1 
officer Thayetmyo fort. 

Brigadier-General E S. White, V.C., O.B., was given the Command 
of the Mandalay Brigade, and Lieut.-Oolonel Budgen, R.A., that of 
^e R.A. Brigadier- General Norman, O.B,, Commanded at Bhamo. 
These orders were afterwards cancelled by the Home Government, by 
the recall of Lieut. -General Sir Harry Prendergast, V.C., K.C.B., from 
the 1st April, from which date the Lower Burma Division was to be 

reconstituted as before; later on the boundary line for the command 

was also fixed at that. Brigadier-General White, with local rank of 
Ma]or-General, was given command of the Burma Field Force. Lieut.- 
Oolonel Budgei^ E.A., thus came into command of the E.A B F F 
now mcluding Head-Quarters, Field portion of 8/1 L.D E A and a 
division of 3/1, S.I.D,,_E.A at Toung"dwmygee, iill lato- on7/l, N D.! 
E.A., was added, making his force about six batteries, while my force 
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Bngadier-General B. T. Gordon, O.B., took over tie Command of 
the Burma division while the force in the whole country was increased 
by the middle of May to about 23,000 of all arms, and Sir Harry 

returned to India on the 4th April. 

On two or three occasions for want of other artillery detachments of 
Gai risen Artillery^ an officer and 21 IsT.-O.- Officers and men, with two 
mortars fitted on improvised mortar saddles and placed on ponies of 
the country, were sent out. The attempt, although a very good one 
mostly worked out by Captain Gather, E.E. in charge of Transport 
workshops, was however not a success, the ponies were found too 
small and the trouble of keeping the mortars and saddles from turning 
round on the pony, and guarding them, with the very small chance of 
using them, showed they were not as a rule worth the carriage. The 
only place they might have^ been useful was at Wentho, a strong 
stockade, but the chief gave in and the column returned. Wentho is 
said to be strongly stockaded and has a brick wall. On no occasion 
were these mortars ever brought into action. 

The following is ^ a return of ordnance captured up to the 31st 
January 1886, of which no less than 1546 were found in the palace. 


Bate. 

Hames of Places. 

j Iron guns. 

Brass, Copper, o 
Bronze. 

V 

Total. 

Total. 

Cast. 

Eifled. 

Guns. 

Alortars 


13 1Toy. 

Hyoungbin Man 

8 






8 

17 „ 

Ebooleygone Fort 

12 

— 

6 

— 

3 

21 

— 

Minbla 

16 

— 

6 


2 

24 

21 Hoy. 

Myoungoo or Pagan 

6 

— 

2 


4 

11 

24 . 

Mingyan 

21 

— 



— 

21 

25 „ 

Pakoko 

7 

— 


— 



7 

26 „ 

King’s War Steamer 

6 



— 



6 

27 „ 

Ava Eedoubt 

3 

— 


— 



3 

— 

Aya Lines and Palace 

25 

— 

— 

— 



25 


Ava Lines 

31 



— 



31 

- 

Sagaing Eed.oubt 

11 

— 

3 


5 

19 

— 

Thabyadan 

12 

— 

8 


3 

23 , 

i 

00 

On riyerbanL, Mandalay 

7 

— 


— 


7 

— 

Mandalay Palace 

1363 

8 

158 

17 

— 

1546 

30 Hoy. 

In Gun Factory 

2 

— 

3 


— 

6 

28 Bee. 

Bhamo 

13 



— 

2 

16 

31 Jam. 

Otber places 

16 

1 

24 


2 

43 


Total 

1560 

9 

210 

17 

21 

1816 

31 « 

Add list E. Mandalay 

— 

— 

— 



43 


Grand Total 

1660* 

9 

210 

17 

21 

1868 
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The list includes guns of all sizes^ and some are of very ancient date^ 
including iron breech-loading guns of the most primitive description. 
They vary from 1-prs. to those throwing shot probably of sixty pounds 
weight. A 24-pr. howitzer of English make, besides Dutch, French, 
and other foreign guns are amongst them, all or any of which are 
better than the pop guns they armed the batteries with ; why none 
were used is diflScult to say ; five 32-prs. mounted on traversing plat- 
forms, were found in the palace as well as a large assortment of 
European iron rifled guns of peculiar varieties. Some 9-prs., nine or 
ten, mounted on field carriages, every part of which was carefully 
gilded, were called the royal and invincible guns. One gun in par- 
ticular, carefully gilt, was carried on a four-wheeled gilt carriage with 
a kind of wooden pagoda covering, all gilded. This gun, owing to the 
story attached to it, and which was given to me as a fact, ran — 

" A holy Moungyee on the approaching outbreak of the war, with a 
certain amount of religious ceremony, poured a bottle of spirit into the 
mouth of the gun, saying that if the Burmese were to be victorious the 
gun would retain the liquor, otherwise it would vomit it forth. The 
gun finding the liquor too strong belched it forth at once.'^^ When the 
Moungyee was asked how this was done, he replied the ngats did it,*^^ 
The hint however was not taken, neither the one not to move the 
great image of Guatama from Amarapura to Mandalay, the weight of 
which was over 40 tons, and which was barely set up on its pedestal 
before the English entered Mandalay. In raising this figure on to 
the pedestal a strong inclined plane had to be built, and the figure 
standing erect on a wooden platform was hauled up by means of shot 
running in shotways under it, which as they rolled out below were 
carried forward and dropped in the way forward. I was told this 
before the outbreak of the war. 

Captain Curtis and Lieut. Churchill, R.A., no doubt will be able to 
give some interesting descriptions of the more peculiar guns found in 
Mandalay, amongst which, for instance, five guns were found shaped 
as a dragon with an open mouth and a body protected with scales. 

With regard to the city after entrance, in the course of inspection, I 
paced the ditch and found it nearly 90 yards in width. The wall 
buttresses, rectangular projections for flank defence, are nine yards 
deep by fifteen long. The four angles or bastions are measured eleven 
yards from the angle of the square, along the side, when the flank is 
thrown out at right angles like the buttresses, nine yards and the 
length of the face parallel to that of the square is twenty yards. The 
city wall is 2245 yards long, city area 1000 acres, palace area 100 
acres. 

There are three gateways on each face, two buttresses between the 
gateways, but only one bridge on each side opposite the centre gate, 
except on the west side where a bridge is placed opposite the southern 
gate, called the criminars gate, through which all except members of 
royalty, who had the misfortune to be condemned to death were led 
out to execution, hence its name. With regard to the wall it is of 
masonry, twelve feet thick on the top, with a terreplein of earth quite 40 
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feet thick behind it, perhaps not far short o£ 45 feet, besides a slope 
to the rear. Fifty yards of clear ground was kept all round between 
the rampart and the town inside the city. The wall is about thirty 
feet high. 

In closing I may give an extract of my report of the operations. 

With regard to the officers and Batteries of the force I never met a 
more willing or harder working set. One and all were called from 
different parts of India and embarked on a class of boat fitted for 
fighting with land siege train Artillery. No sooner did they arrive 
than they were called on to embark these guns, and then sailed with 
the curious craft. The whole was done in the exceedingly short time 
of five days, with the greatest cheerfulness and to my satisfaction. 
When all worked so hard there is not room for selection, I have, 
therefore, only to add &c., &c. 

To this was appended list of officers brought to notice, including 
Lieut.-Oolonel Budgen, all officers commanding batteries and some 
others. 

Rangoon, 

31st Mag, 1886* 



147 


GRANT’S APPARATUS 

FOE THE AUTOMATIC SIGHTING OF HEAVY GUNS 
ON HIGH SITES. 


COMMUNICATED BY 

COLONEL J. B. EICHARDSON, E.A. 


A VERY simple mettod of automatically sigbtiug heavy guns mounted 
on elevated sites in Coast Batteries has been brought forward by 
Captain J. G, Grant, Forfarshire Artillery Volunteers, which if it 
works in practice as well as it looks on paper, will perfect the quality 
of fire from such batteries, for it will ensure the sights of a gun being 
regulated to the exact elevation necessary for its projectile to strike an 
opposing vessel, without any calculation, loss of time, or necessity for 
knowing the range. 

In his specification dated 1st June, 1886, Captain Grant states With 
this apparatus the objects sought are — 

1st. To enable a person laying a gun to do so as accurately and 
quickly at unknown ranges as one can lay a gun when the range and 
elevation are known. 

2nd. To show the actual distance of the object on which the gun is 
laid.^^ 

This is attained by the use of two sights, differing from the ordinary 
arrangement of the service sights, in the fore-sight being made the 
moveable sight, it being permitted to slide up and down freely in some 
sort of socket attached to the trunnions, with which it revolves, while 
the hind sight is fixed. Deflection could be given on whichever sight 
is found most convenient. 

Fia. I. 



The fore (or trunnion) sight, which may be either outside or inside 
the cheek of the carriage, is supported at its lower end on a graduated 
arc, the curve of which is so designed that when the gun is directed 
by the sights on the water line of any object within range, it pushes 
the trunnion sight into the position which gives the correct elevation. 
Thus If a gun is laid at an object 0 within the point blank range 
of the gun, the line of sight would be parallel to the axis, and the 
bottom of the trunnion sight would be resting on the top of the 
graduated are 4; Fig- 1. 

, 3 . : 



pparatus being fixed to the bottom of the cheek of the carriage. The 
trunnion sight is inclined from the perpendicular to counteract drifts 
and deflection is proposed to be given on the hind-sight. 

The fore-sight may be either outside or inside the cheek of the 
carriage the general principle of the invention is the same. 

The hind-sight does not require to be of the ordinary pattern. A 
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Suppose 0 moves say 8^000 yards away from the gun then, though 
the axis of the piece could be aligned on 0 by the sights^, elevation in 
addition is needed to enable the projectile to reach 0. This necessary 
elevation is given with the sei'vice sights by raising the hind sight to 
a degree ascertained from range tables issued with the gun, which 
range tables have been compiled elsewhere, perhaps at a different level 
and under conditions, climatic or otherwise^ which differ from those of 
the gun to which it is sought to apply them in practice. In this 
invention elevation is obtained by sinking the trunnion sight 
automatically to an amount which can, in the first instance, be 
approximately calculated from the range tables^ but which can be 
adjusted to tbe local conditions, to a nicety, by the experience of actual 
practice whenever the gun to which the apparatus is attached is fired 
at a known range. The amount which the trunnion-sight requires to 
be sunk to give the correct elevation for different ranges forms a 
regular curve, and to a similar curve the chisel point on the lower end 
of the trunnion sight bar {B, Fig. 11.) is applied, this part of the 

Em. II. 
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bar witb a sliding* leaf, sometbing libe that of Frenches sights would 
do equally well and it has this advantage, that it could be placed in one 
of the existing sockets and greatly aid in firing at a moving object. 

The face of the scale would probably be made of steel, or soft iron 
case-hardened, to prevent wear. Its base is slotted at both ends and 
through the slots two screw nuts pass. 

The effect of the tide, in altering the elevation of the water line is 
counteracted by the use of a fixed distance mark in the water, on 
which the gun can be laid, tbe curved scale being capable of being 
raised or lowered as required, as well as being moved forwards and 
backwards by the use of the screw nuts {C C, Fig. IV.) and a spirit 
level is attached to level it by. (i), Fig. IV.) 


Fig. IV. 



Elevation. 


To adjust the scale : — The gun is fii*st laid correctly on the distance 
point with the ordinary sights. 

2nd. The scale is slid along under the trunnion sight till the chisel 
point coincides with the range mark of the distance point. 

3rd. The curve is then elevated by means of the two screw nuts 
until the two lines of sight agree, care being taken to keep the bubble 
of the spirit level in the centre. It is then clamped in position. 

Difficulties may occur in the use of such a system of laying ; the idea 
is however so simple, and if practical, would so greatly aid an artillery- 
man in working guns on high sites, the addition to existing material 
being but slight, that the invention appears well worth a trial. 

It is evident that the system might readily be applied to laying the 
guns with an ordinary telescope provided with cross-wires. 

The advantage of being able to utilize every round fired in the 
correction of the sighting of the particular gun would be very great. 
If a few points in the curve are found by actual practice, no range 
tables would be necessary. The moveable sight in passing down 
through the trunnion socket shows on it in figures the distance from 
the gun in yards of the intersection of the trajectory with the line of 
sight at the water level. 
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PEOPOSED HIDEAPUC METHOD OF 
MODHTINO ORDNANCE. 

BY 

LIEUTENANT P. E. MAUNSBLL, R.A, 


It is evident, from the great improvements in the power and accuracy 
of modern ordnance, as well as the increased development of machine 
gun fire, that the system which has hitherto obtained of mounting 
guns en lariette, or in armour-plated batteries, must be replaced by some 
new system of disappearing gun carriage allowing the gun to descend 
out of sight after firing, and which exposes neither the men nor 
materiel to the searching fire of the enemy. 

There are several systems of disappearing carriages already in the 
service fulfilling these conditions. There are two separate systems of 
Colonel Moncrieff, one with a counterweight absorbing the recoil and 
capable of being employed with guns up to the 9-inch E.M.L., and the 
other a hydro-pneumatic carriage, at present in use only in the siege 
train. 

The system now proposed is one which allows the gun and carriage 
to sink out of sight, and protects the detachment from even vertical 
fire except for a few moments. It consists in placing the gun and 
carriage on an iron platform in a circular emplacement. This platform 
and the weight of the gun and gear is supported on hydraulic rams. 
The pressure on these rams is balanced by an equal pressure in an 
hydraulic accumulator with which the rams are connected, the pressure 
in the accumulator being got up in the usual manner by heavy weights 
pressing down on the head. 

The pressure on the rams and in the accumulator are nearly equal, 
that in the accumulator being slightly the greater, and the two 
pressures form a sort of hydraulic balance. In Pig. 1, the gun and 
carriage are represented as resting on the platform A. This platform 
rests on four hydraulic rams, the cylinders of which are sunk in the 
floor of the emplacement, and the length of whose stroke represents 
the depth to which the gun sinks out of sight \ in this case, the total 
depth of the emplacement is 12 feet 6 inches, and the length of the 
pistons of the rams is 10 feet. These dimensions would vary with the 
size of the gun, which is taken in this case to be an 8-inoh B, L. gun. 

The ram cylinders are connected by means of copper pipes with the 
accumulator, and with each other. The accumulator is situated in 
some safe position in rear of the gun, under cover from the enemy^s 
fire. In the emplacement, and situated conveniently at the side of it, 
is a hand pump. This is an ordinary hand forcing pump, and is 
connected both with the accumulator and with the hydraulic rams 
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under tte platform^ and witli suitable valyes^ so that tlie pressure win cb 
it genei’ates can be applied to either. The platform can be raised up 
and down in the emplacement^ and there are guide bars and small 
wheels bearing against them to guide it as it rises. 

Fig. 1. 

8-iitch B, L. Giriir on Disappea^eing Caeeiage, ttoeked by 

HyDEATTI/IC POWEE. 
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When the gun has been fired, and it is required to lower it for 
loading again, the hand pump is placed in connection with the rams, 
and worked so as to apply its pressure to them. The rams sink under 
this pressure and the accumulator rises, and thus the gun is lowered to 
the bottom of the emplacement into a position for loading again. 

Similarly, when the gun is loaded, the pressure from the hand pump 
is shut off from the rams, and is applied to the accumulator, and the 
rams raise the gun again into the position for firing. The accumulator 
and the rams being in a position of equilibrium, very little pressui*e is 
required to be got up in the hand pump to raise or lower the g’un and 
platform# In fact tho accumulator and rams may bo compared to two 
equal weights suspended from the arms of an ordinary balance ; wry 
little pressure being required on either arm to tilt the end up or down. 

When the platform is raised into the firing position it is allowed to 
descend slightly, and rest on supporting clips attached to the side of 
the emplacement, so that on firing, the downward shock of dischart^e 
comes on the supporting clips, and not on the ram cylinders# Also the 
shock or discharge in a horizontal direction is transmitted through the 
plates and small trucks to the sides of the emplacement. 

ihe_se_ supporting clips fold back into the sides of the emplacement 
when It IS required to lower the gun again. The gun is mounted on 

the platform on the ordinary pattern of carriage with Vavasseur twin 
buffers. ° 

The elevating gear is _attached to the carriage and consists of the 
ordinary method of giving elevation and depression by means of a 
handwheel and a tram of wheels. The gear for traversing may be 
either the usual pattern where there is a toothed rack into which gears 
a pinion turned by handles and a train of wheels; the rack would be 


HTBEAtJHO METHOD OF MOUNTTTO OKDTSrAKCE. 153 

jSxed to the platform and the gun could be traversed to and fro on it; 
or else hydraulic power may be utilized to traverse the gun in the 
following manner : — , 

A circular iron band which runs round the front segment of the 
emplacement; it has two grooves cut in the top and bottom, and into 
these fit two projections. This ring is moved Trail Eight or 

Left/^ as the case naay be, by means of a chain. When the gun is 
raised to the firing position, the projections fit into grooves in the 
platform, so that the ring and platform become one, and any movement 
of the chain moves the platform also. 

The ends ’of the chain are attached to two hydraulic traversing 
cylinders, and if the command Trail right is given, the pressure is 
applied to the left cylinder, and mce vena. In this case of course 
there iu no traversing arc on the platform, but the gun carriage is fixed 
in one position on the platform. These cylinders are similar to those 
used for the same purpose in the 100-ton gun emplacements. 

Similarly, the ammunition can be lifted and rammed home in the 
ordinary manner by means of a derrick and hand rammer, or else 
hydraulic power can be utilized. The ammunition, previous to loading, 
is placed on a trolly in the shell store. This is then run on rails over 
a small hydraulic lift which raises to the required height opposite the 
rammer cylinder in a position for ramming home. The rammer 
cylinder is then put in motion, and the projectile and charge rammed 
home. The rammer cylinder is in a horizontal position and rams home 
when the ammunition lift has brought the projectile and charge to the 
right height. The rammer cylinder could also be made to perform the 
sponging out of the bore as well as ramming home, the sponge head 
being fixed on behind the rammer head. For heavy guns a water jet 
would be necessary to cleanse the bore each round. 

The means of laying the gun would be either by mirror reflecting 
sights, or else by direct laying, No. 1 standing on the platform while 
doing so. 

If hydraulic pressure were used as a means of working the gun and 
platform, there would have to be a separate accumulator to get up the 
requisite pressure. One such accumulator might he made so as to 
serve several guns in one battery, according to the weight of the guns 
mounted. A hand pump would not be necessary if an accumulator 
were used, as the pressure from that could be utilized for raising and 
lowering the gun. There are many means of storing up the necessary 
pressure in hydraulic accumulators for use in working the gun. 

A steam pump may be used to raise the weight, or a hand pump 
with long handles, so that several men can be employed at once. 
Both these methods are employed in the 100-ton gun emplacements. 
A steam pumping engine being used in the first instance to raise the 
weight, and a hand pumping gear being ready also, to be employed on 
an emergency. 

Another method, which seems a feasible one, for raising the weight 
and getting up the necessary pressure in accumulators might be here 
suggested. It is to employ the rise and fall of the tide on the sea 
coast. Most heavy batteries are situated either on or quite close to 
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the sea shore, and^ in the case of batteries at home and most stations 
abroad (the Mediterranean excepted) there is a considerable rise and 
fall of tide during the day. This might be utilijsed to raise the weight 
of an accumulator as follows : — 

The cylinder would be made in the ordinary way, but the weight 
would be differently constructed, it being made much wider and 
rendered buoyant with circular iron air cylinders. It would be 
weighted down so that it only just floated in the water, and would be 
placed in a circular pit, the water being admitted at ebb tide below it. 
As the tide rose so would the weight, and when the tide was full, the 
interior cylinder of the accumulator would also be filled, and on the 
tide falling, the whole weight, which hitherto had been buoyed up, 
would press on the head of the cylinder, and cause sufficient pressure 
for working any batteries close by. 

The tide rises in ports at home to a considerable height, from 18 to 
30 feet, and a weight raised in the manner indicated would be capable 
of giving a considerable pressure for the purpose of working hydraulic 
gear. These accumulators would be close to the shore, and could be 
protected from the enemy's fire, either by accidents of the ground, or 
by artificial earthworks, and one such would suffice for the working of 
whole battery. 

With reference to gun platform and gear attached, previously 
advocated, it may be added that the construction is simple and consists 
of few parts most of which are under cover, and none of which are 
easily liable to become damaged or get out of order. The drill would 
not be difficult, and an ordinary gunner could easily be taught to 
manipulate the handles and gear. 

Another point in favour of this system is that any size and weight 
of gun can be mounted in this kind of emplacement, an increase in the 
size of the parts being necessary for an increase in weight of gun. 

Some form of disappearing carriage must sooner or later be adopted 
for coast batteries, as it would be very difficult to work a gun mounted 
on the present open barbette principle in the face of recent improve- 
inents in the power and accuracy of guns, and the great development 
ox machine gun fire. 

The system now proposed seems to present few difficulties of con- 
struction, provides complete cover for the detachments working the 
^n, and places them entirely out of reach of machine gun and 
shrapnel fire, and even of vertical fire also. The gun, too, appears over 
the parapet for a short space of time only, and with a well concealed 
earthwork would present a very difficult object for an enemy's vessel 
to aim at. ^ 

Saitgob, 

Sih A'iigmti 1886 , 
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1st Letter^ 


The use made op Field Artillery in the War of 1866. 

You quietly, my dear friend, put to me a very grave question, when you ask 
— «« What is the reason that our artillery, which in the campaign of 18 7 0-71 
did such excellent service, failed altogether four years before, in the war 
with Austria, to answer to the expectation excited by the effect which it produced 
at Buppel in 1864, and this although its “materier’ was, with but few excep- 
tions the same, while it was under the command of the very same men? ” This 
question has been briefly answered by drawing attention to the fact that the 
Prussian artillery, though nearly equal in number to that of the Austrians, had 
in each group of 16 batteries, only 10 which were armed with rifled guns, while 
our adversaries had condemned all their S.B. guns ; and, it was added, smooth- 
bore guns cannot compete with rifled guns. 

This answer is not exhaustive nor is it quite accurate, for the Austrian pieces 
of 1866 were rifled muzzle-loading guns which, on account of the complicated 
system of their rifling, of their difficult and slow service, of the uncertain bursts 
of their percussion shell, and of the doubtful effect of their shrapnel, were alto- 
gether inferior, as regards accuracy and effect of Are, to the rifled breech-loading 
Prussian pieces. If each side had been equally skilled as regards the employment 
of its artillery and the accuracy of its Are, 10 Prussian guns might well have 
been expected to balance 16 Austrian, so superior were the former to the latter 
in point of construction. Therefore the 6 S.B. batteries which each Prussian 
army-corps possessed, over and above its 10 rifled batteries, should be considered 
as constituting for us a surplus of artillery, which should have turned the scale 
of the artillery combat in our favour. The rifled guns of the Austrians were, 
it is true, superior, as regards accuracy of Are, to the Prussian 12-pr. S.B. , but 
this superiorny was not so great but that the latter might have been capable of 
holding their ground against them, above all if a sufficient number of them had 
been brought into action. 

At Schweinschaded the 3rd battery of the Horse Artillery of the Guard held 
its ground, with its 6 -12-pr. S.B. guns, against 16 Austrian rifled guns ; and 
many other S.B. batteries (for example the batteries under Schmelzer and 
Theiler at Koniggratz,) took a glorious and active part in the general combat of 
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artillery, and tliis sometimes even when they were isolated, in which case they 
boldly approached to within such a distance of the enemy as was necessary to 
attain the desired effect. If then, while searching for the solution of the problem 
account be taken of the factor of materiel only, we shall be inclined to admit 
that, in the war of 1866, the Prussian artillery should have shown itself superior 
to that of the Austrians. 

The fact that this w^as not the case authorises your question ;■ — ** What was the 
reason of this ?” ^ It was long before I could bring myself to seek for the solu- 
tion of this question, for as soon as one sets to work to enquire why such and 
such a thing was not done when it might have been done, or wliy an undertaking^ 
has failed, or at least has not succeeded as well as one had a right to expect, it is 
found as a rule, that somebody has committed a fault, and it is then necessary to 
declare; “ It was this or that officer wffio was the cause of the failure.” And 
this is true apart from the fact that the general public has a very natural 
tendency, when anything unpleasant happens, to seek for a scapegoat, as" was welt 
shown by the tragic fate of Bazaine. But the mere finding of a scapegoat proves 
nothing ; its only effect is to heap hatred and contempt on some individual, who 
is perhaps not so guilty as is believed, and who may possible be altogether 
innocent. This is sufficient for the crowd, but no one gets any good from it. 

• But the more I worked at the problem, the more certain I felt that there could 
be no question of making any one person responsible for the disappoiiitinent of 
our hopes, or of being compelled to accuse any individual in my altogether im- 
partial endeavour to solve it. You yourself, by the manner in which you state 
your question, are evidently of tlie^ same opinion, since at tlie end yon draw 
attention to the fact that the same officers commanded tlie artillery in 1870 as in 
1866. It is true that a certain nnmber of the colonels of 1866 eoiiimanded in 
1870 the artillery of an army-corps ; some of the cominaiidaiits who, in 1866 led 
brigades, Mvere in 1870 in command of regiments; a proportion of the captai 
of batteries found themselves in charge of brigades, but manv commandants and 
captains commanded in 1870 the same force wdiich they had led in 1866. 

. On the other hand the study of the causes in question has led me to examine 
some newly established principles of the employment and tactics of Field Artillery 
so that I am compelled, in order to answer you, to enter fully upon the vast 
domain which this arm includes, since I shall find myself obliged to speak of the 
successive developments which led to the mode of proceeding that obtained in 
1870. We shall draw truths from this study which will lose nothing of their 
value, even though the sphere of action of fire-arms be still further enlar^j-ed by 
new inventions While seeking, then, a careful and well-reasoned answer to yow 
question, we shall not only study the history of the past, but shall also arrive 
at conclusions with a practical value. Not havingv therefore, in order to iind an 
answer to your question, to accuse any person whatever, and believing that I can 
also lay down practical rules which may be useful in the future, I wdll gladly 
devote myself to this study. But you must be exceedingly patient 


a time and during the war of 1870, was made up of 

4 -Abtheilungen.- I have ventured to translate this word as - Brigade.” Three of these 
^ batteries each, while the fourth was composed of 3 batteries of Horse 

a by captains, the brigades b, commandants, and the regiment b. 
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As tlie subject wliicli I am about to treat is a very large one, I must devote to 
it more tliaii one letter. It will, besides, take me some time to subdivide it and 
set it ill order ; you will tlierefore only receive my letters from time to time. You 
must allow me to again invite you to follow me over almost all tlie fields of battle 
of 1866, 1870 and 1871. Even that will not be sufficient; I shall find myself 
obliged to introduce you into the cabinet where, in time of peace, is carried out 
the elaboration of ail tliat concerns the artiUery, at the risk of wearying you with 
details which may interest you but little, since you do not belong to that arm. 

But this is necessary in order to give you an answer to your question. 

The data which my own past offers, if they do not embrace the whole subject, 
are at least very numerous. Not only have I, as an officer of that arm, followed 
very closely the action of the artillery in our last four campaigns, in 1864, 1866, 

1870, and 1871, but I have also been in close communication with the men who 
had the principal part in all affairs which regard the arm, and I have been 
frequently desired to assist in the modifications which it has undergone. I 
cannot therefore excuse myself from owning, in what follows, the weaknesses 
and errors of which we gunners were guilty before 1866 ; and perhaps, my friend, 
you will be inclined to ironically compare the cross-examination to which I shall 
subject myself to ‘‘The confession of a beautiful soul ’’ out of “ Wilhelm 
Meister.” But I shall not mind that, for the result at which I shall arrive will 
be very different ; Goethe’s heroine improves and perfects herself only inwardly, 
while our improvements have declared themselves outwardly and visibly. 

You will admit to one who felt the matter bitterly, that there was widespread 
discontent in 1866 at the action of our Field Artillery. This discontent was 
founded upon facts so well known that each of us gunners was obliged, however 
clear was his own conscience, however sure he felt that he had himself done his 
duty as well as any officer of the other arms, to acknowledge it as well founded. 

The public in general for its part judged only by results, and it was our duty, as 
gunners, to find out the cause of the evil, and the ways and means to remedy it. 

The results obtained in the campaign of 1866 told most iirifavourably against the 
artillery. If we study them by the light of the work of the General Staff, we 
shall see in 1866 our artillery, on almost every occasion, entered upon the scene 
far too late and with far too small a number of guns. In the course of aU the 
engagements the infantry found itself exposed to the murderous fire of an artillery 
very superior in number to ours, and in order to reply and to defend ijtself had to 
have recourse to its own fire of musketry. 

Let us begin with the combat of Trautenau, fought on the 27th of July, 1866. 

At the beginning of the engagement one battery, it is true, advanced through Trautenau. 
Trautenau in order to take up a position on the right hank of the Aupa ; it was 
reinforced by 2 guns from the detachment on the right ; but very soon, after a 
little more than an hour, the 3 batteries of the advanced guard which had passed 
the river were brought back to the left hank, in order that they might from the 
northern heights cover the retreat, should that become necessary. After 1 p.m. 

B5hnke’s battery came into action with the 44th and 45th regiments of infantry 
to the south of the Aupa. Twenty-four hostile guns obliged it to retire. One 
hour and a half after Bohnke’s advance, 2 batteries (12 guns,) under Major N oak, 
engaged these 24 Austrian pieces on the south of Trautenau, and at least drew 
away from the infantry the murderous fire of this aitiUery. But Major Noak 
had to leave a battery in reserve at the western outlet of the village of 
Trautenau, for the reason that it had S.B. guns, which would not carry far 
enough. 

When at 3.30 p.m. the enemy reinforced by fresh troops, advanced once more 
to the attack, the 2 batteries of Major Noak were, and continued to be, the only 
artillery which supported the infantry on the left l3ank, though there were near it 
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(i) the l^-pr. battery which had been left at the western outlet of Trauteiiau, (ii) 
Bohnke’s battery, and (iii) the 3 batteries posted to the North of Trautenan, 
which had been reinforced by 2 others taken from the reserve; in ail therefore 

guns. Major Noak’s 2 batteries likewise left their position between 4 and 5 
p.m. Erom this moment the infantiy carried on the fight without the assistance 
of any artillery, while the enemy increased Ms to 40 guns. We do not hear that 
our artillery came into action again until 8 p.m. ; this artillery, of the strength of 
2 batteries, covered the retreat by firing on the outlet of Trautenan from a 
position to the North-west of Parschnitz, about 3 miles (English) therefore in 
rear of the position of Major Noak’s batteries, of which we have spoken above. 

On the side of the Prussians, then, no more than 6 batteries and 1 division or 
38 guns took an active part in the fight ; but never more than 2 batteries were 
in action at one time, namely, 8 guns at first, then 6 others, and at last 12 others. 
After that, during three hours, the infantry, though hard pressed by the enemy's 
infantry, remained without any assistance from the artillery, and it was not until 
the evkiing that two batteries came into action to cover the retreat. Can we 
then blame the infantry, who knew that 96 guns were present with the army- 
corps, if they asked with astonishment ; — “ What has this mass of artillery of 
ours done during all this long day?” 

The day after the fight at Trautenan the Guard Corps, as we know, defeated 
the 10th corps of the Austrian army, which had been victorious the day before. 
What part did our artillery play on that occasion, and of wdiat assistance w\as it to 
the infantry ? At the commencement one battery of the reserve artillery of the 
Austrian corps fired on the head of the Prussian troops, and on our part -was opposed 
by the 1st 4-pr. battery. While the Austrian battery was reinforced by several 
others who came into line in succession, we find on the Prussian side, the Ist^ 
6-pr. battery coming into action in aid of that wdiich w'as at first in position. 
The work of the Austrian Staff tells us that, before the moment at which the 
infantry of the Prussian advanced guard carried out its attack against the clumps 
of trees to the East of Biirkersdorf, the followung batteries had been placed in 
position; the 9th, 5th, 8th, 10th, 3rd, and 7th of the 3rd corps, that is to say 
six. batteries, and consequently 48 guns. This line of artillery w^ as not reinforced 
during the course of the day. 

A.t another point of the field of battle, to the North of Neu-Eognitz, the battery 
of MondeTs brigade, (1st of the 3rd Coips,) took part in the action, in addition 
to the battery of Wimpffen’s brigade, which stood to the South of Hohenbriick. 
Of the nine batteries (72 guns) which the 10th Austrian Corps possessed, eight 
(64 guns) were thus employed during the day, while six of these (48 guns) were 
in action from the first, in one and the same long line. The Prussian Guard 
Corps, on the other hand, engaged at first only two batteries (12 guns) ; nor 
was this number increased, for though later on the 5th battery (12-pr.) took an 
active part in the fight, it merely relieved the 1st 4-pr. battery. Of 78 guns 
belonging to this corps, 18 only took part in the action, for the 'Horse Artillery 
battery had been, that day, detached with the Heavy Cavalry Brigade of the 
Guard to the 6th Corps. 

Our brave infantry of the Guard conducted its advance on that day wuth inimit- 
able valour and self-sacrifice, and in spite of the murderous fire of the enemy's 
guns carried through its attack and won a brilliant victory. But it would 
have been impossible to have blamed it, had it complained that it was not 
supported by the sister-arm, and had it angrily asked ; Where were the 60 
other gnus ?” On the day of this engagement I had, very early in the morning. 


^ The Prussian guns were at this time classed (4-pr8. or 6-prs.) by the weight of a splierical solid 
shot suited to their calibre. They thus threw a heavier shall than their names implied.— 
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left tlie bivouac wMch liad been assigned to me at Braunau with tbe reserve 
artilleTy of the G-uard, and in accordance with orders which I had received, had 
marched by Politz and Hronow on Kosteletz which had been given me as my 
point. I felt sure that we should find ourselves obliged to fight immediately 
after passing the frontier, had therefore hastened my march as much as possible, 
and arrived at Kosteletz with the head of my column at 10 a.m., having thus in 
a mountainous country marched 18 (English) miles in 6 hours. 

At Kosteletz I received an order to remain for the present in reserve with 
some other troops, for the reason that fighting was going on at Shalitz as well as 
at Soor, and it was as yet undecided where the reserve would be of most use. 

It was not until 5 p.m., when favourable news arrived of the fight at Skalitz, 
that I received authority to endeavour to rejoin my corps, and I then had to make 
a march of several miles, with the defile of Eipel at the end of it. After a trouble- 
some march through this defile, which is 3 (English) miles in length, and 
which was rendered almost impassable by the ambulances carrying the wounded and 
by other carriages, I at length reached, long after dark, the open country between 
Ober-Eaatsch and Staudenz where, in accordance with orders, I bivouacked. The 
last battery did not rest until after midnight. 

At the break of day, (between 3 and 4 a.m.), some routed Austrian troops 
broke into my bivouac, and the battalion which I had received as escort, (the 2nd 
of the 1st Begiment of the G-nard) after a short fight overpowered them. During 
the early part of the morning this happened several times before I was able to 
join the Corps and its Staff, in order to obtain my orders. As a matter of fact 
I thought that I had made superhuman efforts to come to the assistance of my 
comrades who were fighting. I was therefore very disagreeably surprised when, 
on marching in the direction of Koniginhof, according to the order which I had 
received from the General Commanding the Corps, to take my place in the column 
at Burkersdorf, I was accosted by my comrades of the infantry, who were all old 
friends of mine, with the words ; “ Here you are at last ! where in the world 
have you been ? We had to allow innumerable guns of the enemy to overwhelm 
us with a hail of projectiles. We kept on looking to see if you were coming but 
you did not come V At the moment these reproaches drove me to despair ; but 
when I now compare the figures which I have given above, which I have taken 
from the two official accounts, I am no longer astonished at them. 

During the action at Tranteiian another unforeseen fight took place at Nachod, Naolioa. 
the result of the meeting of the 5th Prussian Corps with the 7th Austrian Corps 
and the Cavalry Division of the Prince of Holstein. The Austrians had twelve . 
batteries, (96 guns.) On the side of the Prussians General von Steinmetz had 
16 batteries (90 guns) at his orders. 

At the beginning of the action two batteries were firing at each other. The 
Austrian battery (of Hertwek’s Brigade) was obliged to retire, but it was soon 
reinforced by the battery of Jonak’s Brigade, which two others afterwards joined, 
while on the Prussian side only one, the 1st battery of 4-prs. joined that at first 
engaged, (the 5th 4-pr. battery,) so that at this place 32 Austrian guns were 
engaged against 12 Prussian. About 11 o’clock the latter were increased to 18 
by the arrival of a Horse Artillery battery. 

It would appear that, during the interval, the Austrian line of artillery had 
been increased to 40 guns by the arrival of the battery of Solm’s Brigade, for 
when, at mid-day, the reserve artillery of the Austrian Corps came into action, 
at Kleny, with 40 additional guns, it is mentioned that 80 Austrian guns had 
opened fire. On the part of the Prussians, other batteries came up* in succession 
to the field of battle. But the line of artillery was not even then strengthened, 
for the two batteries which had commenced the action (the 1st and the 6 th 
4-pr.) had been withdrawn, while the only Horse Artillery battery was destroyed 
as it unlimbered and could not open fire. 


It was not until between 4 and 5 o’clock in the aftenioon, when tlie tu^ 
movement attempted by the Austrian cavalry and infantry ^against the Prussian 
right wing had failed, (during which movement the second battery attached to an 
Austrian division seems to" have come upon the scene, and had broiight the 
amount of their artillery np to 88 guns,) not until this moment did the Prussian 
reserve artillery, four batteries of rifled guns, make its appearance, and then the 
two batteries of the advanced guard, which had been ordered agjiiii to the front, 
joined themselves to it. The fire of these 42 guns, and that of the 4th 12-pr. 
battery on the left flank, combined with that of the 18 gmis already engaged, 
giving a total of 66 guns, seems to have decided the enemy to reiioiiiice all idea 
of renewing the attack. 

We see thus that in the action at Nachod up to 11 a.iii. 12 Prussian guns were 
engaged with 32 Austrian; up to mid-day 18 Prussian against 32 Austrian; 
from noon to half -past 4, 18 Prussian against 80 or 88 Austrian, and after 4.30 
66 Prussian guns against the Austrian artillery, which was gradually reduced in 
number. We do not find that the Austrians mention their rocket battery, which 
does not appear to have taken any part in the action. 

On the Prussian side the 1st 6-pr. battery had diiriiig the day to retire, not 
being able to hold its ground, while Ohnesorge’s battery was put out of action. 

I do not find the 3rd and 4th 4-pr. batteries mentioned in the official account ; 
they may have been brought into action, but liave been obliged to witlidraw, on 
account of the superior fire of the enemy. We find then that on the Prussian 
side 4 batteries failed to co-operate in tbe action. On this occasion also our 
brave infantry contrived to conquer in spite of a iiostile artillery superior to oiir 
own, a superiority which up to 4.30 p.m. amounted to double or treble our force. 

With regard to the action at Skaiitz, which followed that of Nacliod, we may 
make the same remark. 

According to our official account the Austrian corps had 88 gnus ; according 
to the Austrian account, it had only 64 at its disposal against 102 Prussian guns. 
We may consider the iVustrian figures as correct but, as in these 64 guns are not 
included the 8 of.Schindlocker’s brigade, ^ve must allow that the Austrians had 
really 72 pieces available. Of these 72 the 40 of the reserve artillery of the 
corps were in position from the first, and had commenced firing when a battery 
of General Lowenfelds’s detachment began a useless cannonade, which ceased on 
either side as the range was too great. But when, at 10.45, General von 
Steinmetz resolved to make a serious attack, isolated batteries only came into 
action on the Prussian side, with very poor results, so that oiir infantry had to 
suffer from the entire fire of the enemy’s overpowering artillery. Even the 
batteries specially attached to the advanced guard had remained in rear.” 

At noon 2 Prussian batteries came into action against the 40 guns of the- 
reserve artillery of the Austrian corps, hut the latter brought up" also tlie 3 
batteries of its brigades ; it thus used the fire of 64 guns, in addition to those of 
Schindlocker’s brigade, which fired from the other bank. It was not until 12.30 
that the reserve artillery of the 5th Prussian corps reached the position of Kleny, 
from which since the early morning it had been distant no more than 2 (English) 
miles. In this position 9 Prussian rifled batteries were then massed, and they 
exercised a decisive influence on the artillery fight. 

Thus we find that on the Austrian side almost every battery was engaged from 
the commencement ; on the Prussian the principal mass of the artillery took no 
part in the action until after the infantry had been forced, during two whole 
hours, to undergo the very superior fire of the enemy’s gnus. 

have no intention of wearying you by analysing, from a gunner’s point of 
view, the part played by the artillery in every engagement fought during the 
war of 1866. I propose, before mentioning the great decisive battle of Konig- 
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gratz, to make obserTatioiis on only one otber of our armies, in order' to see if 
these characteristics were eyerywiiere present. Eor this reason I beg of you to 
kindly follow me to the battle of (xitschin. 

The 5th Dmsion was accompanied by its 4 batteries. When its leading G-itscMn. 
troops w^ere received by the fire of the enemy’s artillery, one of its batteries was, 
about 4 p.ni., sent to the fronts to this shortly afterwards a second was added. 

The enemy replied with 48 guns. About 4.30 the Prussian artillery was increased 
to 18 guns. This was the total strength brought into action during the entire 
course of the engagement, for tlie account does not say that the 4th 12-pr. 
battery was employed at all On the side of the Austrians, on the other hand, 
another battery was soon unmasked, while from the heights to the south of 
Dieletz other batteries opened fire. According to this, it would appear that, up 
to 5 p.m. there were 80 guns in action against the 5th Prussian Division. 

But ill addition the Saxon division of Stieglitz, and -with it the reserve artillery 
of the Saxon corps, received the order to advance, and arrived at 6.30 p.m. 

Following the ordre de bataille the 1st Austrian corps was composed of 5 
brigades of infantry, of which each had its battery of artillery ; it had in addition 
a corps reserve of 7 batteries : in rear of them was Edelsheiin’s cavalry division 
with 3 batteries. Of these 5 brigades one, that commanded by General Piret, 
was posted at Eisenstadt ; Poschacher’s brigade was at Brada ; Leiningen’s was 
in rear of the latter ; while Abele’s and Eingelsheiin’s brigades took up a position 
at Prachow and Lochow. The batteries of these two last probably fired only 
on Werder’s division. 

All the reserve artillery of the corps, the battery of Poschaclier’s brigade, 2 
batteries of Edelsheim’s cavalry division, and 2 guns of Leiningen’s brigade, in 
all 82 guns fired from the first on the 5th division. At a later period, between 
5 and 6 p.m., the batteries of Appel’s cavalry brigade and of Piret’s infantry 
brigade joined the others; there were thus, it would appear, 104 guns concen- 
trated in action. 

According to the Austrian official account, two batteries of Saxon brigades also 
reinforced the line at about 6.30, while a little later a battery of the Saxon reserve 
joined the others. From that moment the guns, in number 122, formed a power- 
ful line of artillery, against which, on the Prussian part, 18 guns only could be 
brought into action. 

Need we be astonished if, as we read of the battle in the Prussian official 
account, we come to the conclusion that the heroic infantry of the 5 th division 
was stopped in its advance by the enemy’s artillery alone. Still less need we 
wonder if the infantry felt that it had not been sufficiently supported by its own 
artillery. 

The situation was not altogether the same in the action which Werder’s divi- 
sion fought on the same day in front of Gitschin. The Prussians had there 3 
batteries; (18 guns,) in action against 2 Austrian batteries of Abele’s and 
Eingelsheiin’s brigades. It is true that the Prussian official account speaks of 
three Austrian batteries (“besides the battery already mentioned, which was 
posted to the West of the village, there w'ere two others to the East of it.”) But 
the Austrian official account speaks of 2 batteries only, and the Prussian work 
appears to found its statement on the reports of the Prussian troops which were 
engaged, who perhaps may have mistaken 2 half -batteries firing from two different 
spots for two whole batteries. It is hard to see, following the ordres de 
bataille yAime a third battery on this part of the field can have come from. 
ConseG|uently we find that for once the number of guns on the two sides was 
about equal, namely, 18 Prussian against 16 Austrian. 

At the battle of Kdiiiggratz the fight began by the advance of the different Koniggratu, 
columns of the Prussian 1st army, and army of the Elbe, towards the Bistritz, 
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which wa^ defended by the most advanced Austrian troops. These columns were 
received with the fire of the enemy’s artillery, to which they replied. 

According to the Prussian official account, the army of the Elbe brought a 
battery into action at ISfechanitz against a Saxon battery. In the 1st army 
Herwarth’s division brought up 3 batteries on the right of the main road to 
Koniggratz ; Horn’s division, 3 others, on the left of the same road. Fransecky’s 
division sent into action only 2 to the North of Benatek. 

When, about 8 a.m., the advance was stopped for same time, in order to await 
the arrival of the remainder of the forces, there were nine Prnssiaii batteries in 
action, or 54 guns, which with the object of carrying out the preliminary action 
were spread over the whole Prussian front, about 7 (English) miles in length. 

The enemy, according to the Prussian account, received our troops, as they 
advanced from Nechanitz, with the fire of one battery ; another battery fired 
upon us from the little wood of Sadowa, 4 batteries from Holialicka, and one 
from the forest of Skalka. At least 2 batteries in addition fired on us from the 
heights of Maslowed and Horeuowes. Consequently at least one Saxon battery 
and 7 Austrian, (62 gums,) fired on the heads of the Prussian columns. Tims the 
official account speaks of the numerous ” artillery which so directed their fire. 

The Austrian official account, in contradiction to this, says that up to 9 a.m. 
there were in action, on the Austrian side, only the following batteries : — The 
battery of Brandenstein’s brigade on the right to the south of ]\Iaslowed ; in the 
centre the batteries of Appiano’s and Prohaska’s brigades of the 3rd corps, 
with the two batteries of KnebeTs brigade of the 10th corps ; which makes up, 
including the Saxon battery at Nechanitz, only 46 guns. It is added that up to 
this time, that is to say during an hour and a half, this siiiali xruiiiber of Austrian 
batteries had to hold its own, not only against a nearly treble number of guns, 
but also against the advancing hostile infantry. However it may be, whether the 
Austrian artillery, at this time, had 46 or 62 guns against the 54 Prussian pieces, 
it is clear that the number of guns employed on either side to commence the action 
was not large, considering the mass of artillery which was present with the two 
armies. Between 8 and 11 a.m. the battle began to work out. During this time 
neither side made much use of its artiUery in the combat carried on by the army 
of the Elbe, as it possessed itself of the line from Lubno to liradek ; the fighting 
was not yet particularly fierce. 

Ear more serious was the struggle which the 1st army had to undertake when 
it had gained the passages of the Bistritz. From 11 a.m. General Fransecky 
was obliged to throw aU his eleven battalions into the contest for the possession of 
the forest of Swip, where they had to hold their ground against 40 Austrian 
battalions supported by 11 others in reserve. Fransecky’s infantry was assisted 
by only 24 guns. The infantry and the artillery were covered by a hail of 
projectiles from 128 hostile gnns. The Austrians had thus an artillery five times 
more numerous than ours, without counting the reserve of 24 guns.^ 

The well known reports from General Fransecky’s infantry of the terrible 
effects of the fire of the enemy’s artillery are indeed only too well founded. 

In the centre, the three most advanced Divisions of the 1st army seized, between 
Sand 11 a.m., the passages of the Bistritz opposite to which they stood, and 


1 Indeed when I count the Austrian batteries, I find that they had 136 guns, for in addition to 
the 96 which had opened fire from this place at 9.30, the following batteries came into action, 
viz.: the battery oi^Thom’s brigade, the 6th 4f-pr. hattary of the corps reserve, the two batteries of 
the cavalry divisions and the rocket battery of the reserve : in all 6 batteries or 40 guns. Perhaps 
the rocket battery has not been counted, on account of the inefficiency of its fife. According to 
the ordre de hataille each of the two Austrian corps which were fighting at this point had 10 
batteries or 80 guns. Conse(ju.ently if only 128 guns ware in action and 24 in reserve, one battery 
of 8 guns must have been detached. But in fact all this has only a relative importance. 
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secured tlieir conquest by occupying localities wliicli lay immediately beyond 
these passages, namely, Mokrowous, Bohalitzka, Ober-Dolialitz, Unter-Dohaiitz, 
and tbe Forest of Flola. On receiving an order to discontinue the advance, they 
had to content themselves for the moment with maintaining their hold on these 
points, and thus stood on the defensive. In this position they found themselves 
overwhelmed by the fire of a mass of artillery which crowned the edge of the 
heights running from Lipa to Stresetitz ; of this mass the Saxon brigade lieyden- 
reich, posted on the heights between Stresetitz and Tresowitz, formed the left wing. 

It is probable that at this point there were 124 Austrian guns, for the Prussian 
official account says that in the whole line from Horenowes by Lipa to Stresetitz 
there were not less than 250 guns ; and adds that 128 of these were firing on the 
forest of Swip.^ 

Against this mass of artillery, on the side of the Prussians, up to 11 a.m., 
were brought into action the following : three batteries to the south of the 
forest of Skalka and two batteries which Werder’s Division threw across the 
Bistritz, while at this time the reserve artillery of the 2nd corps were preparing 
to cross that river. There wei*e thus at the most 30 pieces answering to the 
enemy's fire ; for which reason the Prussian official account says, “ however these 
batteries did not succeed in diverting from the forest and attracting to themselves 
the excessively violent fire of the very numerous artillery of the enemy !" On 
this point, therefore, also the infantry, (the 2nd and 8th Divisions,) who were 
engaged, were the mark of a truly infernal fire from the enemy's artillery, 
and felt themselves left in the lurch by the sister-arm. 

After 11 a.m., (I follow the chronological order adopted by the Prussian official 
account in describing these events) the 2nd Prussian army came on the scene. 
In order to meet it the Austrian right wing had to be thrown back, facing to the 
north, and 40 Austrian pieces were posted on the height of Horenowes in order 
to cover this movement. The Austrian official account says that these were 
Nos. 1, 5, 7, 9, and 10 batteries of the 2nd corps. Against them one after the 
other, up to noon, were brought into action the batteries of the 1st Division of 
the Guard corps, which fired from the ground lying between Zelkowitz and 
Wrehownetz, and those of the 11th division firing from the height which 
lies to the north-west of Racitz ; the total of the wdiole was 48 guns. A little 
later, about 12.30, this number was increased to 90 by the arrival of 5 batteries 
of the reserve artillery of the Guard and of 2 batteries of the 12th division, wffio 
for some little time also fired on the height of Horenowes. 

This is the only artillery fight during the whole of the battle of Koniggratz in 
which it can be shown that the Prussian artillery had a numerical superiority. 
It lasted a very short time ; the Austrian artillery soon fell back. We Prussian 
gunners thought at the moment that it retired before the superior effect of our 
fire, but it appears by the Austrian official account that it obeyed a categorical 
order from high authority to occupy the line from Chlum to Nedelist and the 
redoubts wdiich lay in front of that line. 

1 If we examine the Austrian ofEcial account, it is impossible to gain an exact idsa of the num- 
ber of guns in action at this point. The 3rd and the 10th corps were posted there, the former 
on the right, the latter on left. According to the ordre de hataille the 3rd corps had 11 
batteries, the lOth corps 10. Gablentz (10th corps) employed also the 3rd division (4 batteries) 
of the reserve artillery of the army, which when it had, at 2.30 p.m., expended its ammunition was 
relieved by the 4th division ; he also brought up 2 batteries of the 3rd division of the reserve 
cavalry. The mass of the artillery available at this point would thus amount to 26 batteries or 
208 guns, from which indeed we must deduct a certain number of guns which had been lost by 
the 10th corps at Soor. It is also doubtful— and the Austrian official account makes no distinct 
statement with regard to this— at what hour the mass of the artillery attained its greatest strength. 
At any rate the number of 120 guns, mentioned by the Prussian official account as having 
opened a simultaneous hre at this point, is the least which can be admitted. 
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During this time tlie Prussian infantry contiiiii^ witlioiit iiitemissio to 
advance. I'iie corps of the Austrian right wing feii back, the 2iid in the direc- 
tion of Locheiiits on the Elbe, while the 4tli occupied the line from Clilum to 
Nedelist. There the batteries of the Austrian 4th corps, which had retired, were 
in position; they were reinforced by the batteries of the 2iid corps, as well as by 
two divisions (48 guns) of the reserve artillery of the army, and amounted, ac- 
cording to the Prussian official account to 13 batteries, that is to say to iiiore 
than 100 guns. I tried at the time to count these guns, and connted 120, 
including tlie artillery which was tiring on onr flank from the low ground. Ac- 
cording to tile Austrian official account there were posted at this point the following 
batteries, viz. : the 1st, 8th, 4th, 10th, 9th, 7th, lltii and 5th batteries of 
the 10th corps, and Hoffbauer’s 8 batteries, in aU coiisequently 128 guns, with- 
out counting the batteries of the Austrian 2nd corps or of the Toiir-and-Taxis 
cavalry division, which took us in flank for a nioiiient from the low ground 
through which the Elbe runs ; without counting also iTrOben’s battery which, 
the instant that it commenced its attack against our iiifaiiirv, was destroyed at 
the southern extremity of Chlum. At 2 p.m. the great line of arlillery completed 
its movement into position. After having opened for a short space of lime an 
inefleciive tire from the height of Horenotves, 4 batteries of tb.e reserve artillery 
of the Gruard placed themselves, at 2.30 p.m., on the crest of llie heights which 
xuii from Maslowed to Nedelist ; on their right and left ecjne up rdsu 3 batteries 
of the 1st Division of the Guard. There were thus -12 Prussian guns against 
128 Austrian, for the S.B. battery of the 1st Division of ihe Guard had remained 
in rear at the exit from Maslowed in order to direct its Are from there against 
Cistowes, while the batteries of the 6tli corps and tlio -iih II. A. battery of the 
Guard were advancing against the 2nd Austrian corps, which was posted in the 
low ground through which the Elbe flows. 

- Tlianks to the impetuosity and the rapidity with which our iiifantTy rushed to 
the front, tiie nnmerical superiority of the enemy’s artillery could not, for want 
of time, produce at this phase of the struggle, such a tremendous effect as it did at 
other points and at other moments in the course of the battle. It W’as no doubt 
on account of the very high corn, and of the smoke produced by the rapid fire 
which it kept up on our batteries, that the Austrian artillery umue not able to follow” 
with the requisite attention the advance of our foremost lines of skiriiiishers. It 
was these lines whicli, suddenly and at almost point blank range, overw'lielmed 
the enemy’s guns with a rapid fire and captured 68 guns of this long artillery 
line, (the 1st Division of the Guard took 55 and the 2iui battalion of the 50th 
regiment 13 guns). The others succeeded in escaping. [ can still see clearly 
every detail of the moment. We had scarcely fired two roiuids, tiring very slowly 
to pick up the range, in reply to the rapid fire of the enemy, which made ii deafen- 
ing noise, wlien we saw’’ some of his limber-boxes explode, and at once upon this 
the whole line of the Austrian artillery ceased firing and disappeared. We cheered 
at our success, and only learnt later on — I own much to onr annoyance — that 
these explosions were principly due to the explosive bullets of the infantry. 

At the commencement of this period of the battle Eransecky's division had been 
obliged to hold its ground against a force of the enemy wdiose numerical pre- 
ponderance wms enormous. During the course of the <aetioii. it continued to be 
crushed under the superior effect of the enemy’s artillery, whose fire did not 
begin to diminish until after noon. It was not nntil between 1 and 2 p.in. 
that it was perceived that the attacks of the enemy were losing their vigour; 
the fierce fight continued, and only at 2.80 p.m. was‘ the division'’ freed from its 
most dangerous position. 

In the centre, during this lime, the 1st army had felt more and more the 
superiority of the Austrian artillery. A great number of Prussian batteries had 
indeed come into action on the other side of the Bistritz; to the left (north) 
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of tlie iiigli road there was not room for more than 48 guns, but on the right 
(south-west) of the road and the forest of Sadowa, where there was more avail- 
able space, 10 Prussian batteries were coming into line. But these batteries 
came up one by one, and several of them had to retire to repair damages, while 
others had expended all their ammunition, and were unable to find their ammu- 
nition column* At no time then at this point did the Prussian artillery attain to 
more than half of the effective strength of the Austrian, which besides occupied 
a very much more advantageous position. The Austrian artillery appears during 
the whole of this time to have possessed the complete number of guns of which 
I have spoken above as being present at 11 a.m., for the Prussian official account 
says that its force amounted to 200 guns. The same work mentions in what an 
awkward position our infantry thus found itself placed. It was only natural that 
it should consider itseK abandoned by its artillery. 

During this time, on that part of the field of battle where the army of the 
Elbe was engaged with the Saxon troops, up to 11 a.m. nothing had happened 
but a cannonade which had but little result, on account of the long range at 
which 24 Prussian guns were engaged with 34 Saxon. At 12.30 the line 
of Prussian artillery was reinforced to a strength of 11 batteries or 66 guns. 
About 3 p.m. these Prussian guns were advanced to the East of Ichlitz and also 
to near the forest of Popowitz, from which points as the range was not so great, 
their fire was very effective, and these batteries, as also some S.B. batteries 
(Schmelzer and Theiler) took an energetic part in the infantry fight. But the 
Saxon artillery did the same, and it is impossible to say that there was on 
one side or the other any real superiority in the matter of artillery, with regard 
either to the number of guns or to the efficiency of fire. But 9 Prussian 
batteries, of which 5 were of the reserve artillery, were doing nothing at 
Nechanitz. 

In the phase of the battle which followed, our infantry, and especially that of 
the 1st Division of the Guard, was once more overwhelmed by the fire of a 
superior artillery. This was at the moment when the Austrian reserves, (1st 
and 6th corps) were set in motion against the above division. The latter found 
itself assisted in its fight, on the part of the artillery, by only the 4 batteries of 
the artillery reserve which were posted on the crest of the heights to the south 
of Chlum, and by the 5th 4-pr. battery (30 guns). 

The Austrians prepared their counter-attack by bringing into action a very large 
mass of artillery. I counted at the time 120 guns (15 batteries) which converged 
their fire on us, being posted on the arc of a circle from Langenhof as far as 
Wsestar and Sweti and even further up to Eosnitz. 

The Austrian official account speaks only, it is true, of the battery of Appiano’s 
brigade, of 4 batteries of the 1st division of the reserve artillery of the army, of 
the reserve artillery of the 6tli corps and of the batteries of Eosenzweig^s and 
Waldst attends brigades ; a total of 12 batteries or 96 guns which at this point 
opened fire on us. But the 1st Division of the Guard in its advance had attacked 
the 1st Austrian Corps, and we may thus be permitted to suppose that this corps 
was also firing on us with some part of its artillery ; I believe that I counted 
right. In any case the enemy's artillery was more than three times superior in 
niunber to ours, and this was to a great extent the reason that the 1st division 
of the infantry of the Guard had to abandon Eosberitz. 

After the Prussian infantry had won the victory, and the Austrian army had 
found itself unable to retrieve the battle by means of bold cavalry charges, some 
few brigades of artillery did, it is true, support the infantry who moved in pur- 
suit of the enemy ; for instance Scherbening's 6 batteries at the foot of the hill 
of Gillum, 7 others between Stresetitz and Langenhof, and 9 batteries of the 6th 
corps on the hill of Wsestar and Sweti.. . 
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But wlieu, ou tlie Austrian side, a number of battenes liacl been established on 
the line Stosser, Eieihofen and ZiegelscHag to Plotitz, these batteries, with the 
assistance of the cayalry which coyered them, put an end to the pursuit for that 
evening, and the Prussian batteries, which took up their position at Charbusitz, 
Eosnitz and Briza could not reduce the Austrian line to silence. 

I will not weary you more to-day by quoting other historical examples from the 
war of 1866. Those which I have mentioned amply suffice to show that the 
account of what occurred proves the truth of the statement that the artillery 
artillery, in this war, did not come up to that which we thought we had a right 
to expect, and that it never arrived at the point of action in sufficient numbers. 
Por during one phase only of the war, the moment when the 2nd army ap- 
peared on the scene at the battle of Koniggratz, was it superior in number to the 
enemy’s artillery, while the latter, on all other occasions, managed to bring into 
action twice or three times, even four times as many guns as w^e, although the 
total number of guns of the Austrians was no greater than that of the Prussians. 
Other facts also have been proved ; for example, that our artillery did not shoot 
so well as we had reason to anticipate, judging by the results obtained on the 
practice-ranges and by its snccess against the redoubts of Biippel ; again the 
renewal of expended ammunition was carried out on no regular plan, so that 
many batteries, owing to the want of ammunition, were not in a condition to 
injure the enemy ; and batteries also constantly went out of action, either on 
account of the enemy’s infantry fire, or in order to refit, when they would have 
done better to have remained in their position. But all this I propose to enter 
upon with you at another time. 


NOTES: 

BT VABIOXrS HAITDS. 


THE DREDGE-STEWARD OMNI-TELEMETER. 


Be-jorinted from August 20t'hi 1886, 


The Dredge-Steward omni- telemeter is an instrument primarily intended for 
tlie measurement of distances for military purposes. As in all apparatus of tMs 
class, the result is obtained by triangulation, but contrary to the usual rule, 
neither of the angles at the base is fixed. Its advantages wiU, perhaps, be best 
understood if we explain the principle upon which this class of range-finder 
usually operates. Let us suppose the distant object to be at a point A, Tig. 7, 

Fiu. 7. 
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and the observer to be stationed at B ; it is required to find the length of the line 
A B. By aid of the instrument the observer projects the image of A in a direction 
at right angles to the line A B, and he notices some distant mark C, which may 
be a tree, a building, a stone, or any other available object, upon which the image 
of A is superposed. The line B C is at right angles to the line B A. The 
observer now distinguishes the point B by leaving there a mark, such as a stick 
or bayonet, and he moves away from it, keeping rigidly in an extension of the 
line C B. By aid of another part of the instrument, which reflects light at a 
somewhat smaller angle than that first used, the observer from time to time pro- 
jects the image of A towards the mark C. At some point D these two will 
coincide, and a triangle A B D will be formed, of which the angle B is a right 
angle, the angle D has a known value, while the angle A equals 90 deg, minus D. 
If the base B D be measured, the side A B can be easily calculated, but to render 
this operation as simple as possible, the angle D is chosen of such a magnitude 
that A B equals 50 B D, or 100 B D. Thus when the point D is found all that 
remains is to pace back to B, and multiply the result by 50 or 100 as the case 
may be. 

“ How in the omni-telemeter the angle at B is not necessarily a right angle, 
but may vary as much as 8 deg. on either side. The effect of this is that a mark 
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may almost always be found at once. It may very well happen with the ordinary 
instrument that the observer must move backwards or forwards a considerable 
distance before he can hit upon a mark suitable for his purpose. But with a 
latitude of 16 deg. it must be a very desolate scene which does not provide some 
prominent object within a reasonable distance. IVhen the mark has been chosen 
the observer moves back from it (if this be impracticable he may move towards 
it) a certain definite distance, either 50 yards, or a multiple or aliquot part of SO 
yards. He then adjusts the instrument to superpose the image of the distant 
object on the mark, and by means of an index and a table reads off the distance. 

“We will now explain the constraction of the instrument by aid of the 
engravings. The observer looks through the sight hole or the telescope 
(not shown in the detail views) and sees in the mirror D, which is fixed to 
the case, the image of the distant object; this is received on the mirror P and 
reflected on to D. Over the top of D he sees the selected mark through an 
aperture in the case. The mirror D, as just mentioned, is fixed, but the mh-ror 
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P is moTiiited on tlie arm P and concentric witli its pivot. Upon the same pivot 
there is mounted another arm B carrying a micrometer screw against the point 
of which the arm L is pressed by the spring M. The arm B is itself pressed by 
the spring 0 against the screw E, which has a milled head. The angular position 
of the mirror P can therefore be altered either on the screw E or the screw G. 
The former screw is used in the first operation of projecting the image of the 
object on to the mark, and the second in readjusting the image when the base 
line has been measured. This latter screw has a head G divided into 100 parts, 
and moving in front of a fixed scale divided into ten spaces, five at each side of 
the centre line. At the commencement of the observation this head is adjusted 
to the zero mark by placing its centre circumferential line opposite the central 
division of scale X. This sets the arms L and B at a definite angle, and then by 
means of the screw E, the arm B is set to an arrow-head e on the case (Eig. 3). 
If this mark should get displaced it can be readjusted by the screw h shown in 
Eig. 3, which is a section in line r s (Eig. 2). 

The method of using the instiument is as follows : The head or drum G is set 
to its zero point both in relation to the scale K and the mark e. The instrument 
is then put in position so that the observer looks towards the mark. At the same 
time he sees the image of the distant object in the mirror D, and by turning the 
screw E with the left hand he can make the image align with the mark. He then 
moves away from the mark (or towards it), a distance of 50 yards, or an aliquot 
part of that distance, and then makes a second observation. Again, looking at 
the mark he turns the screw with the divided head G until the mirror P is moved 
sufficiently to bring the image of the object again into alignment with the mark. 
The number of divisions of the drum and of the index are then read off, the former 
by aid of a lens, mounted in an arm on the top of the instrument. Eor example, 
if the fine line on the drum is between the second and third line of the index, and 
the edge of the index intersects the cross divisions on the drum at 65, the reading 
is 265. By aid of a table on the instrument the range can be read off directly in 
yards, if the base selected was 50 yards. Suppose, for instance, the base was 
75 yards, then the reading must be increased by 50 per cent.; if 100 yards it 
must be doubled and so on. 

** The instrument will also show the distance of an object by measuring the 
two inside angles of a triangle, neither of which need of necessity be a right 
angle, and this without any calculation, as means are provided in the telemeter by 
which the result is mechanically computed; and the index number shown at the 
second observation is the only one that is referred to the table affixed to the 
instrument, and gives the range. This offers facilities for range-finding from the 
tops of hiUs, in forts, or batteries, where it would be impossible to find any object 
(C) to form the extension of base necessary by the method described above. 

It is, moreover, easy to take the range of an object without measuring the 
base (by chaining or pacing), and this allows of the two points B D being 
separated by a gully, swamp, or other obstruction in a straight line that can be 
got round but not across. The sum of the two index readings at B and D 
divided into the constant of the instrument, giving the range. Eor coast batteries 
this is considered a great advantage. 

"‘If two instruments are employed that have previously been set in exact 
adjustment the distance of moving objects from a fixed point can be obtained, or 
that of a stationary object from a moving one (such as a vessel). All that is 
necessary is for the two observers to be placed a known distance apart, and for 
each by turning the micrometer screw, to keep the object and the other observer 
aligned, and at a given signal to take the reading. The sum of the two readings 
gives the index number to be referred to the table of ranges as in previous 
instances. ; ■ 



tion is open or confined ; (3) the direct gaze can be directed either to the object 
or the mark, as most convenient ; (4) it can be applied to find the distance of 
moving objects.’’ 

By using the instrument on its edge and suspending the plumb-bob supplied 
with it, from the hook in socket mount, vertical angles can be measured and 
heights of objects obtained. This makes it valuable for ascertaining the altitude 
of hills, trees, rocks, Sec. The method of using is to hold the instrument on a 
level with the eye firmly, so as not to sway backwards or forwards (a stand or rest 
being useful for the purpose), and dropping the plumb, look at the object and 
mth compensating screw E bring the base of the object and plumb bob to coin- 
cide by reflection. Then turn the micrometer screw (previously set to zero on 
both indices) until the summit of the object coincides with the plumb-bob. The 
number of index reading referred to table of heights and angles represent the 
vertical height. 


^iMaaiuar 


There are many other ways of using the instrument which an observer will 
readily become accustomed to after he has mastered the methods previously 
enumerated, and the advantage of these facilities is that no matter from what 
position a range is required, it can be obtained by the Omni-telemeter. 
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A inodificatioii of this instriiment called tlie ‘ Dredge-Mackinnon Simplex 
raBge-iiiider ^ is illustrated in Mgs. 4 and 5. When this is used one of the 



angles at the base of the triangle is a right angle, and the other has such a value 
that the proportion of the base to the perpendicular is as 1 to 100. The angular 
point of the mirror P is altered by the screw in the nut C as before, but instead 
of this screw having a divided head, it carries a plate H which can oscillate 
through such a part of a circle that it alters the angle of the miiTor by the 
required amount. The stop S arrests the rotation of the plate. 


AEMING OE DEIVEES. 

BY 

MAJOE C. AEBUTHNOTT, E.A. 


I HAVE read with great interest the different articles with regard to the arming of 
the drivers of Horse and Field Batteries on active service. I think it is generally 
admitted that they shonld be armed, but the question is — How ? The revolver 
is dangerous and uncertain, and the sword has many drawbacks. It appears, 
then, that what is wanted is a new weapon, and this is what I wonld propose. A 
very short barrelled carbine, either single, or with a revolving chamber, on the 
principle of the revolver but the barrel slightly longer, and of larger bore — and 
with a skeleton stock, this stock to be as light as possible and to he made to fold 
sideways, or better still under the barrel — the advantage of this being that it could 
be slung on the back, without interfering iu any way with the free use of the 
limbs. The sling might be fastened in front with a spring or other arrangement 
to insure the least delay in using the weapon in an emergency. The ammunition 
might be carried in the gun limber, except a few rounds in a pouch on the sling. 

Should the above idea be anything new, perhaps some more experienced officers 
than myself would state their opinion as to the practical working of such a 
weapon. ^ 


Albxahbbia, Dec., 1886. 
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THE 

PEOTECTIOI^ 

OF 

HEAYY aUlSl’S FOE COAST DEFENCE. 

by 

OAPTAIF G. S. OLAEKE, R.E. 


The following paper was originally written in the Antiimn of 1883 , and was 
subsequently printed officially. It has since been re-cast and expanded so as to 
include recent experience. 

Questions of coast defence have special importance for England, and, in rightly 
dealing with them, the co-operation of many minds is needed. The protection o"f 
heavy guns is a special branch of fortification in which the views of Artillery 
Officers should have at least equal weight with those of Engineers. In offering 
this contribution to the discussion, I do not venture to hope that the opinions 
put forward will receive universal acceptance. By stating a case, however, and 
attempting to justify it, something is perhaps gained in clearing away the vague- 
ness which is apt to cloud thought. — G.jS.C. 

XojfDOir, December f 1886, 


The science of coast defence may be defined as that of mounting 
heavy guns to the best advantage, the latter depending on two some- 
times antagonistic conditions; — 1st, the offensive power of the gun 
must have its fullest scope ; 2nd, the protection given to the gun and 
detachment must be the maximum, compatible with the first condition, 
and with reasonable economy. These are no new principles; yet, in 
applying these in future, considerable deviations from pi’evious practice 
may be expected. Great coast forts, such as South Hook, Popton, 
Hubberstone, Carlisle, and Camden, covering a considerable area, and 
provided with barrack accommodation of every kind, will be more rare; 
while interior keeps likely to be the first portion of the works to suffer 
under fire will certainly be omitted. Future coast defences will, 
probably, take the form of powerful batteries, either provided with 
comparatively slight gorge defence, or protected by a field or provisional 
redoubt commanding their dispersed emplacements. Even in the case 
of a ring of land defences with flanks resting on the sea, as at Plymouth, 
it is unlikely that the heavy guns which might he required for the sea 
defence of those flanks would be placed in the forts themselves, but 
rather in independent open batteries commanded by them or within 
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PEOTECTION OF HEAVY GUNS, 


their protective circle. The reasons for the change are mainly three : 
1st, the breeoh-ioading rifle, aided by the machine gun, has rendered 
comparatively slight earthworks, when supplemented by obstacles, 
eminently defensible against a ship’s landing party; 2nd, the modern 
war ship has few men to spare, and risky operations ashore are now 
less likely to be undertaken than formerly, while landing under fire is 
one of the most formidable of military operations ; 3rd, the reduction 
of depth to a minimum is essential. Coast batteries can rarely be 
required to stand a land attack of the nature of a siege, and have, in 
fact, seldom been so designed. A force provided with siege guns 
would have made short work of South Hook, even when it was new ; 
while the vast ditches of Carlisle and Camden are calculated to resist 
an attack the possibility of which implies the previous loss of all that 
these forts are intended to defend. In any case, it will probably be 
admitted that the gorge of an independent coast battery must either 
be defended, directly or indirectly, against the attack of a mere 
landing party unprovided with siege artillery, but possibly disposing 
of light field guns; or it must be made as strong as the front of a 
land work. No intermediate measure of protection appears logical. 
Large and important harbours, whose capture would be worth the risks 
of a great expedition equipped for operations ashore, must have land 
defences, permanent or provisional, on which their sea defences would 
depend. 

It may probal^ly be taken, therefore, that the coast battery of the 
future will, as a rule, have comparatively little permanent gorge 
defence, and less barrack accommodation. In this there is a simplifi- 
cation of the problem of coast defence, which is much more apparent 
than real. It is now less a question of pure fortification than of 
technical detail and the influence of the ^ old masters,’ which has too 
long cramped the views of engineers, is now passing away. In the 
many complications of that detail, yearly increasing with the weight of 
guns, in the adjustment of the delicate compromise between mutually 
incompatible advantages, and in the adaptation of works to sites with 
a view to obtain concealment, there remains an ample field for genius. 
Moreover, with the increase of range in attack and defence, and the 
great diversity in draught, armoui% armament, and general capabilities 
of modern vessels of war, there has come increased difficulty in 
siting coast guns to the best effect. The chart must be studied more 
carefully, and it is more than ever necessary for the engineer to be 
able to look at questions of coast defence from the purely naval point 
of view. 

These questions are particularly important at the present moment. 
After a gradual advance, dating from the introduction of rifled guns, 
artillery has now taken, a decided leap in the introduction of the long 
'breech-loader, .The .defence of the m,ore important of our coaling 
stations has already been taken in hand ; that of the commercial porfes 
cannot be. long delayed; while the time has .certainly arrived for a re- ^ 
armament, combined with revision, or reconstruction, of our fortresses 
at home and abroad. It will not therefore be out of place to consider 
the question of the protection of heavy guns in the light of such 
expe3:*ience as is forthcoming. 
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All methods of protection^ existing or proposed^ may be divided 
into three groups 

1. Complete material protection, limited only by the size of a 

port, to detachment, and to gun during loading. 

2. Yarying protection against direct fire. ITo bomb-proof 

overhead cover. Detachment more or less protected from 

machine gun and shrapnel bullets in various ways, 

3. Gun completely protected during loading by being lowered. 

The following is a brief statement of the advantages and disadvan- 
tages of the methods severally included in the above groups. Examples 
of the practical application of these methods are instanced : — 

Group 1. 

a. Shielded Casemates,— tiers, PicHecombe, Garrison Point. One 
tier, (Plate L, Fig. 1) Bovisand; Thames and Medway defences; 
Hurst Castle; Seaforth ; Ports Tigne and Delimara, Malta. 

Advantages, Bisadmntages, 

Complete protection to mount- Effect of a heavy shell near 
ing and detachment against the junction of shield and masonry 
heaviest projectiles, limited only not yet fully ascertained, possibly 
by the thickness of shield adopted very great. Hit in crown of arch 
and the size of the port. Complete above shield, possibly disastrous, 
protection against high-angle fire. Hit below sill probably fatal in 
Perfect protection against machine some existing cases. Cost entails 
gun fire and shrapnel, except at crowding of guns, which is un- 
the port. advisable in several respects. 

Merlons liable to be destroyed. 
Always offers a large target 
especially in a two-tier work. 
Liable to cumulative damage at 
long range. Port usually limits 
elevation of guns. (At Garri- 
son Point the heaviest guns have 
the least range). Lateral range 
of individual guns limited. Field 
of view restricted for aiming 
purposes. Difficulties arising from 
powder smoke. 

b. Curved Front Shielded Casemates, — King^s Bastion, Gibraltar. 
Sliema Fort, Malta. 

Advantages, Disadvantages, 

See above. Large field of fire ; See above. The port which is 
curved form incidentally unfavour- not in use is a source of weakness, 
able to penetration, except to A single shell entering there would 
nearly direct hits, probably disable the gun. Time 

is lost in traversing from port to 
port and, consequently, there is 
difficulty in following a moving 
■ ■objectr' : 
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c. ContinmiiB Iron 'Front . — Two tiers^ Horse Sand and Homan^s Land; 
Spitliead. One tier, Spitbank; Plymontli and Portland Breakwater 
Ports ; Port Ominingham; Bermuda. 

Advantages. Disadvantages. 

Complete protection; except at Costly crowding of guns tkere- 
port; against projectiles of all sortS; fore inevitable. Usually a con- 
limited only by tbickness of armour spicuous target. Elevation and 

adopted. Overhead protection, training limited. Pield of view 

Closest approximation to a broad- restricted for aiming purposes. If 
side ironclad. penetrated; it is possible that two 

guns could be disabled by a single 
projectile. 

d. Gruson 5^25^5^r^.“Lahglutjensend; German defences on Baltic and 
North Sea. 

Advantages. Disadvantages. 

Protection very complete. Guns necessarily crowded; thus 
Curved form favourable to deflec- giving to the attack a considei’- 
tion of projectiles. Economy over able margin in direction of fire, 
wrought-iron or compound armour Individual segments proved to be 
claimed; but possibly not capable of being broken up by 
sufidciently established. Eequires repeated hits. Probably somewhat 
the occurrence of sevei-al hits in a cramped. Lateral range of 
small area to produce much result, individual guns limited. Field of 
Port reduced to a minimum.^ view restricted. 

e. No7i-reooil Gnn . — System tried by Krupp in 1877-78 with guns of 
15 and 15*5 cm. 

Advantages. Disadvantages. 

Perfect protection (except to Probably inapplicable to heavy 
muzzle of gun) limited only by guns. A single hit at or near 
thickness of armour adopted. muzzle might jam gun. Whole 

weight has to be lifted or lowered 
in aiming. Training limited. 

f. Turret. — Dover; sole English example ; Port Milutine at Kronstadt. 

Advantages. Disadvantages. 

Complete protection; limited Excessively costly. Steam or 
only by thickness of armour and hydraulic power required. Pos- 
size of port. Curvature uijfavor- sibility of jamming perhaps not yet 
able to penetration. Eelatively fully realised. Not well suited to 
small target. All round fii*e. Two colonial conditions generally, 
guns combined in one protection. Somewhat conspicuous. 

Overhead protection against 
shrapnel and splinters. Conning 
tower affords wide field of view 
for aiming purposes. Proved to 
work satisfactorily on hoard ship. 

1 The Griisori system of mounting witk a muzzle pivot is prohabiy applicable to any form of 
turret or cupola, and is a matter altogether apart from the question of chilled cast-iron armour. 
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g. Compound afmoured -Lately under experiment at 

Eastbourne. 


Advantages. 

See Turret. Conical curvature 
specially unfavorable to penetra- 
tion. May possibly be worked by 
band power with smaller natures 
of gun. (Two 9-incb guns of 12 
tons constitute tba greatest arma- 
ment wMcb has at present been 
worked by hand power alone). 

Lends itself well to dispersion. 

h. Grmon Turret . — German defences in the Baltic and North Sea. 
Defences of Holland. Spezzia. 


Disadvantages. 

See Turret. Some difficulty in 
rapid fine laying may be experi- 
encedj if traversing is done by 
men at a distance. Interior space 
much cramped. Somewhat con- 
spicuous as a target. 


Advantages. Disadvantages. 

See Turret. Cast-iron allows any See Turret. A segment several 
curvature of form. Economy times hit will break up ] the des- 
claimed. traction of* a segment would 

seriously affect whole turret. 


Geotjp 2. 

a. Open Battery with Shields (Plate I.^ Fig. 2). — New Tavern 
Some Batteries at Gibraltar. 


Advantages. 

Great front protection^ as merlon 
can have unlimited thickness of 
earth. No exposed masonry re- 
quired. Can be rendered fairly 
inconspicuous. 


b. Open Battery 
All the heavy gun 
Marseilles. 

Advantages. 

Cheap. Lends itself to disper- 
sion. Can be rendered very incon- 
spicuous as a target. Fair protec- 
tion against machine gun fire^ at 
least till much of embrasure is 
destroyed. Protection easily cap- 
able of repair. Great flank pro- 
tection can be ■ given. ' 


Port. 

Disadvantages. 

Difficulty in affording adequate 
support to the shield^ since the 
latter can have only side and 
bottom abutments, and the top is 
unsupported. Angle of train- 
ing limited. Elevation to some 
extent restricted. No proper 
overhead cover, since the latter as 
usually provided, is probably use- 
ful against shrapnel and splinters 
only, and positively adds to the 
danger from heavy common shell. 


Disadvantages. 

Embrasure necessarily weak at 
the neck. If gun is on a low 
carriage, detachment exposed to 
shrapnel and machine gun fire 
after neck is destroyed. Hori- 
zontal angle of fire limited. 


vAth Earth Embrasures . — South Hook, Milford Haven, 
batteries at Alexandria except Meks. Defences of 
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c. Barhettes, — Witli bonnettes^ Isle of Grain Fort ; witbout bonnettes^ 
Inclikeith^ Harding^s Fort and Europa Hutment^ Gibraltar. 

Advantages. Buadvantages. 

Angle of fire unlimited unless Gun itself necessarily more or 
bonnettes are employed. Lends less exposed. If not bonnetted^ 
itself well to dispersion. Can be specially exposed on flanks^ where 
rendered inconspicuous as a target, it offers a broadside target. In the 

case of low sites^ under-cover load- 
ing almost absolutely essential^ in 
order to give protection to detach- 
ments against machine gun fire, 
but very difficult to arrange with 
larger natures of M. L. guns. In 
side-loading, there is a considerable 
expenditure of power in traversing 
the gun, and when traversed the 
latter proffers a broadside target. 

d. Light Cupolas. — Practically a harbetie mounting on a turntable 
and provided with shrapnel and machine gun protection. Doubtful if 
at present existent. 

Advantages. Disadvantages. 

All round fire. Good protection Cupola probably sufficient to 
against shrapnel, splinters, and catch and burst shell which would 
machine gun fire. otherwise be harmless. Orest 

protection to glacis equal to that 
of a turret probably required to 
lessen risk of jamming. Cramped 
interior space. Applicable only to 
B. L. guns. Possible difficulties 
as to sighting. Untried at present. 

e. Breech Hoods with Barbette Guns. — No present example. Hoods 
are being manufactured for naval purposes. 

Advantages. Disadvantages. 

See Barbettes. Good front pro- See Barbettes. Applicable only 
tection against machine gun fire to B.L. guns. Possibly somewhat 
and shrapnel to loading numbers cramped for working. Lateral 
and breech action. Possibly ad- protection nil^ unless angle of 
ditional protection against a hit training is comparatively small 
by a heavy projectile at a small target slightly increased. Shell, 
angle. otherwise harmless, may be burst 

by the hood. Untried at present 
for land service. 

f. Barhettes, with turntable and horizontal splinter proof shield. Loading 
performed at elevation, the breech being depressed through an opening in the 
shield — (Plate II.) Adopted for H. M. S. Collingwood, No present 
example in the case of shore guns. 
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Admntagea. 

Excellent protection to loading 
numbers. Gnn offers a small mark 
during loading. Can be rendered 
fairly invisible. Protection equal 
to tbat of a turret^ obtained at 
mucli less cost. Comparatively 
small weight to be moved for 
traversing. All round fire. 


Disadvantages. 

Eequires power to raise breech 
into firing position. Muzzle and 
chase of gun always exposed. 
Untried at present for land service. 


Group 3. 

a. Counterweight Carriages. — Platholme, Lavernock, Popton, Hubber- 
stone, Newhaven, Carlisle, Camden. 


Advantages. 

Excellent protection to gun and 
detachment except to former at 
moment of firing. Laying per- 
formed under cover. Can be ren- 
dered absolutely invisible except 
for the short time the gun is up. 
Probably highly economical when 
range of fire and degree of pro- 
tection are considered. 


Disadvantages. 

Unsuitable to new long guns. 
Carriage necessarily somewhat 
complicated. W eight increases 
rapidly with that of gun. Possibly 
inapplicable to larger guns than 
10-inch M.L. of 18 tons. Has at 
present been applied in England 
to no gun heavier than 9-inch of 
12 tons. 


b. Hgdro-pneumatic Carriage. — Constructed at Blswick for 8-inch 
B.L, guns for Government of Victoria, and successfully tried at Shoe- 
buryness in November, 1885, (Plates III. and A). Shortly to be 
tried with 9*2-inch and 10-inch B.L. guns. 


Advantages. 

See Counterweight Carriage. 
Addition of a horizontal or turtle- 
back shield confers great overhead 
protection, except against high- 
angle fire of heavy shells. 

c. Counterbalanced Disappearing 
Kronstadt. 

Advantages. 

See a and b above. Gun can be 
sunk as low as desired below crest 
of parapet. Gun can be worked 
simply en barbette if desired. 


Disadvantages. 

Probably requires special care 
in maintenance. Difficult to re- 
pair. At present untried in this 
country for guns heavier than 
8-inch B.L. of 12 tons. 

Carriages. — Fort Constantine at 

Disadvantages. 

Both gun and platform have to 
be raised and lowered. Steam 
essential for rapid fi.ring. Prob- 
ably costly and somewhat com- 
plicated. At present apparently 
applied to 11-inch B.L. long guns. 
Not much known about success of 
working. 
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A. Fioatinff Platform.— Shovtlj be fcried witli 6-incli B.L. gun at 
Trow Rockj Tynemoutli. 

Advantages. Disadvantages. 

above. Cost would probably Very costly in tbe case of light 
increase in a low ratio as the guns. Probably slow in action, 
weight of gun increased. Gun Complete circular pit essential, 
can be worked simply en hariette, Difficult to apply over-head 
if desired. splinter-proof shield. 

Other methods of protection might have been instanced^ but the 
above may perhaps be accepted as a complete category of types under 
which all mountings adopted, or likely to come into use, may be classed. 
It is to be observed that, with one exception, none of the methods of 
iron protection above enumerated have been subjected to the actual 
test of war. The shielded casemates, cleverly extemporized during 
the American war, cannot be taken as fair specimens of their class, 
nor can the experience gained with the American monitors be con- 
sidered of value in estimating the effective protection conferred by a 
modern turret or cupola. The 5|-inch armour of the Huascar^s 
turret was, however, hit three times by 9-inch Palliser shell in her 
action with the Blanco Bncalada and Ahnirante Cochrane. This turret 
was twice penetrated, and a shell burst on the deck below without 
preventing it from revolving. Further, there have been few experi- 
ments made under even approximately service conditions, with the 
exception of those carried out at Shoeburyness against two shielded 
casemates in 1865, and against two iron-fronted casemates in 1868.^ 
Important trials of experimental shields were also made in 1867, 1868, 
1869, 1870. Three shots were fired at the turret of the Rogal Sovereign 
in 1867, and two shots at the Glattords turret from the Hotspur in 
1872. The guns employed against the shielded casemates were 10-inch 
of 12 tons, 9*22-inch of the same weight, 8-inch and 7-inch ; against 
the iron-fronted casemates 12-inch of 25 tons, 10-inch of 18 tons, 
15-inGh S.B. of 19 tons; against the Royal Sovereign 9-inoh; and 
against the Glatton 12-inch of 25 tons ; so that as indications of what 
might be effected by the far more powerful guns now afloat, the results 
of these experiments need much qualification. 

The maximum effect of a projectile of given weight, material, and 
velocity, against a wrought-iron plate, can be predicted with some 
accuracy. The effect on compound or steel plates is at present less 
certainly known. Of all methods of protection the continuous iron 
front perhaps lends itself best to the test of piecemeal experiment. 
Whether the armour can keep out a given projectile can be ascertained 
by the experience gained with individual plates, and there remains 
only some uncertainty as to the effect of a heavy shell striking just 
at the edge of the port, while the result which could be obtained by 
a shell after penetration, is more or less a matter of conjecture. 
All the other cases— masonry and iron casemates, open shielded 


1 See a paper by Coloael Inglis, E.E., Professional Papers^ Second Series, Vol. XVIII, 
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batteries^ turrets^ cupolas— present certain donbtM feattires. Any- 
one miglit chance to receive a hit, the effect of which cannot with 
certainty he predicted. 

On the other hand, earth batteries have been tried over and over 
again^in the past, were hammered with heavy smooth-bores and rifled 
guns in the American war, and have recently been severely tested at 
Alexandria under conditions extremely favorable to the attack. With 
respect to works of this class, therefore, we occupy a somewhat 
different position, and possess fairly satisfactory data from which to 
form conclusions. 

As to other methods of protection we are still more or less in the 
dark, and reasoning cannot well be divorced from mere speculation. 
In some respects it would be extremely useful to make a few practical 
experiments, and a partial battering of Stack 'Roo^hj-^e BifeadnougM 
would be sufficiently instructive to justify the expense ; but the 
great difficulty of keeping the results of such experiments secret in 
England is unquestionably a strong argument against them. 

Passing over the period when the early guns were mounted in 
castles, such as St. Mawes, Falmouth, and active defence had not 
begun to assert itself, the earliest form of coast battery was probably 
a low barieUe, the guns simply firing over a wall or bank. Examples 
of such batteries are still scattered round our coasts, and are occasion- 
ally used for saluting purposes. The invention and development of 
shell fire soon tended to produce a higher front protection, and the 
earth and masonry embrasure arose, the latter usually involving a 
stone or brick fort. The fort trying to compete with the ship in 
volume of fire would sometimes have two, three, or four tiers. The 
Spithead forts were originally designed for four tiers, and were also 
intended to mount guns on the top, while there is an existing three- 
tier stone work at Kronstadt.^ Great crowding of guns thus arose. 
The development of penetrative power which the rifled gun attained, 
led naturally to the adoption of iron shields, and works of the Bovisand, 
Popton, Hubberstone, Hoo and Darnet type were constructed, the. 
double tier being retained in some cases, as at Picklecombe and Gar- 
rison Point. The desire to imitate the ship further, gaining still greater 
protection and this of a more uniform nature, produced the continuous 
fronts at Spithead, Plymouth, and Portland. Finally, still following 
the ship, a cramped advanced site, exceptionally heavy guns, and the 
desire to realize the most complete protection possible combined with 
an all round fire, produced the Dover Turret, Meanwhile, however, 
the expense and other disadvantages of the stone and iron method 
naturally directed attention to alternative modes of protection. As 
early as 1835, Colonel de Eussy of the TJ, S, Army, invented a carriage 
in which the gun was rolled to the rear on eccentric wheels and 
lowered. In 1868, Major King, D. S. Engineers, invented a counter- 
poise carriage which was successfully tried with a IB-inch gun firing a 
450 lb. projectile with 100 Ih. charge. About 1871, Colonel Moncrieff 


1 The Biissians appear to have been the greatest exponents of this system, and the Sebastopol 
works prohahly exercised a dejSnite influence over our own later coast defences. 
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also reduced tlie disappearing principle to a practical stape^ and suc- 
ceeded^ in 1873, in overcoming great difficulties with rare energy and 
mechanical genius. In . spite of the highly favourable report on the 
counterweight carriage for the 9-moh gun of 12 tons, this mounting 
can hardly be said to have been introduced into the service — there 
are only two existing examples ^ — and practically the principle is 
restricted to guns not heavier than the 7-inch of 7 tons. The best 
example of the application of this principle is at Flatholme, where the 
emplacements are fairly dispersed, and well concealed. These em- 
placements are, as far as protection is concerned, quite as satisfactory 
as when they were first built. The worst instances are at Popton 
and Hubberstone, where the pits are built up in a row on the top of 
stone and iron casemates, and at Newhaven where one of the 9-iiich 
guns is mounted in a species of demi-Martello tower. The rapidly 
increasing cost of the mounting in the case of larger guns led Colonel 
Moncrieff to the design of hydro-pneumatic carriages, which are 
represented in principle by the hydro-pneumatic siege-carriage of 
to-day, the disappearing mounting for the 8-incli B.L. gun^ (Plates 
III. and A) successfully tried at Shoeburyness in November 1885, 
and the new mountings for the 9’2-mch and lO-inch B. L. guns now 
under construction. 

Up to a certain point, therefore, the maximum possible of material 
protection was the object aimed at in gun mounting. At the same 
time the great cost of invulnerability rendered other modes of pro- 
tection necessary under a variety of circumstances, and open batteries 
and barbettes have not only never altogether disappeared, but have 
been largely constructed. The French have so far steadily abstained 
from constructing armoured casemated batteries for coast defence. 
For fairly elevated sites, the barbette momitmgy on account of relative 
cheapness, wide angle of fire, and unlimited facilities for elevation, 
has always found favour, and the application of this principle in all ® 
the French battle ships and armoured cruisers, in the Italia^ Lepanto 
and three subsequent ironclads, as well as in our Impirieuse^ War spite and 
Collingwood certainly points to this method of mounting as little likely 
to be abandoned in the future. In the TemSraire, England took the 
lead in applying the disappearing principle to a ship of w^ar. Mean- 
while, however, the great development of shrapnel and machine gun 
fire has tended to increase the minimum of height above the sea level 
prescribed for barbettes^ to add to the height of front parapet, and to 
bring methods of nnder-cover loading into prominence. The heaviest 
English guns at present mounted — ^the 100-ton E.M.L. at Gibraltar 
and Malta — are in barbettes^ fire over a high parapet, and have a 
complete system of under-cover loading, so that practically the gun 
alone is exposed to direct fire. 



1 At Hewhayea. 

2 In Plate III., the gun is shown in the loading position. In Plate A, the gun is loaded and 


partially raised, remaining invisible hut ready to be quickly run up and fired. 

s The eight turret vessels of the Prench Navy are classed as “ Coast Defence ” ships. In the 
Italian Navy, the and Da»do2o are the only turret ships. 
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The general adoption of the breech-loading system is now an 
accepted necessity for heavy guns. It is a necessity brought about 
by the demand for length of bore^ and is practically one of the 
direct results of the great advance in the manufacture of gunpowder. 
Breech-loadingj originally condemned on the grounds of complication^ 
is now virtually the simpler system in the case of the larger guns; 
since the difficulty of providing an altogether satisfactory under-cover 
loading arrangement for long muzzle-loaders will hardly be overcome. 
It is doubtful whether any better system can be devised than the 
so-called ‘‘^protected barbette applied to 10-inch E.M.L. guns in New 
■ South Wales^ as well as to the only two long M.L. guns^ which will 
ever be built ; but the inherent objections to this system are 
sufficiently apparent. Although no more heavy R.M.L. guns will now 
be builtj, the great number in the service cannot be expended^ and 
the time at which all these guns will have been eliminated certainly 
does not fall within the range of necessary prevision. It may even 
be contended that under certain circumstances the muzzle-loader is 
the most suitable weapon/ and although it is impossible to admit 
that the handling of the breech-loader is beyond the powers of local 
or coloured troops^ it may nevertheless prove/ that in certain distant 
tropical stations the new B.L. guns require an amount of care and 
attention to ensure efficiency^ which they cannot with certainty receive. 
Moreover^ there will be a gradual withdrawal from the Navy of 
R.M.L. guns which; if they are polygroved and mounted so as to 
elevate up to 15°; mil be sufficiently powerful to warrant their 
adoption for land service in many cases where very accurate long 
range fire is not required. 

Looking to the future; it seems clear that the number of possible 
methods of mounting may be somewhat reduced. After the results 
of the experiments carried out at Shoeburyness in May and Septem- 
ber; 1884; it is certain that stone and iron casemates of the form 
shown in Plate I.; Fig. 1;^ will not again be built. If existing 
structures of this class were remodelled; the overhanging mass at A 
i would probably be dispensed with; and the thickness of masonry at b 

increased so as to provide greater resistance than the shield itself. 
Open shielded batteries (Plate I.; Fig. 2) are certainly obsolete ; since 
it is tolerably clear that a heavy shell striking; as shown; would bring 
down the over-head cover on the guU; and that; in the absence of 
this protecting masS; such a shell might be harmless.^ The Moncreiff 
counterweight principle does not readily lend itself to long breech- 


1 10’4-incIi M.L. proposed to be mounted at Gibraltar. 

2 Taken from a paper by Lieut, (now Major) T. Englisb, E,E., it. IT. S, Institution, 31st March, 

1873. ■ 

3 With regard to this system, Lieut, (now Major) T. English, E. E., remarked (R. IT. S. 
Institution, 31st March, 1873), “ The protection of these so-called open battery shields is quite as 
good, when in good order, against a short bombardment, as that afforded by a casemate,” By 
“ a short bombardment,” it is presumed was meant a bombardment in which the 46° concrete slope 
would not be struck. The heaviest gun at this time was the 35-ton B.M.L,, first fired two years 
previously. The 38-ton gun was tried in the following year. 
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loaders. Gompound armour is at last becoming discredited. Tbe 
proteotioii of new heayy guns in coast defences tends^ apparently^ to 
reduce itself to the continuous .wrought-iron^ or perhaps^ steel fronts 
Griison batteries^ turrets^ cupolas^ barbettes of some form^ or open 
batteries with earth embrasures. Under exceptional circumstances^ 
such as the very high sites available at Gibraltar^ guns may be mounted 
in the open. The above being premised^ it becomes exceedingly 
important to consider which of these systems will be best under given 
conditions. 

The general problem is somewhat complex^ and may be stated as 
follows : — The maximum present power^ offensive and defensive^ of 
the attack may be assumed as known. This power^ in the immediate 
future^ may be dimly foreseen. The geographical position of a port 
with respect to an enemy^s possible base of operations^ materially affects 
the scale of necessary defence. Considerations^ more or less specula- 
tive; indicate the minimum number and powers the shore guns should 
possess. Economical considerations; more or less inexorable; tend to 
reduce that minimum. A study of the chart shows the water over 
which the fire must be distributed. How are shore guns to be sited; 
and how protected so as to give the maximum offensive power combined 
with the minimum of vulnerability ? 

There are here a sufficient number of unknown factors. EelativO; 
vulnerability is excessively difficult to determine; and iS; to some 
extent; a matter of pure conjecture. Moreover; vulnerability; in itself 
dubious; has to be balanced against offensive power; also in many 
aspects a matter of debate. The possibilities of the future must not 
be left out of account; nor can local considerations be altogether 
neglected. At a station far beyond the reach of telegraph — Diego- 
Garcia for example — where the advent of a roving squadron would 
perhaps be the first announcement of the outbreak of hostilities; it 
wdll evidently be necessary so to mount guns that they are sure to be 
available at the shortest notice; and a steam-driven turret would; 
therefore; be clearly unsuitable. The complication of the problem iS; 
however; not fully stated yet. Submarine mines have grown up as 
an adjunct — almost an excrescence — of harbour and river defence. 
Their proper relative position in a scheme of defence has never been 
assigned; perhaps cannot be assigned. Opinion has differed consider- 
ably as to their value. It might noW; however; be argued with much 
forced that; granting time for laying them out; mines alone would in 
some cases permit a reduction of heavy gun power; while in others 
they would safely allow its modification. But in addition to fixed 
mineS; fast torpedo boats constitute a factor of which the attack 
must certainly take account; while locomotive torpedoes are emerging 
from their infancy; and submarine boats have almost passed the 
experimental stage. With what relative importance shall we credit 
mine and torpedo defence ? 


I Tke German ports enjoyed complete immunity in 1870-71, and 16 mines appear to hare 
effectually kept tke French out of the Tamsui riyer in October, 1884, although a week was spent 
in looking at them. 
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Were expense a matter of indifference^ a continuous armoured front, 
or a Griisoii battery, for guns needing only a small angle of training, 
and a turret or cupola for all-round fire might seem to leave nothing 
to be desired. In the first place, however, it is not certain how much 
protection of this class we shall have to provide. The next ten years 
pull, doubtless, see guns weighing nearly 200 tons afloat, and future 
improvements in powder and projectiles may give these guns much 
greater penetrative and destructive power than could now be obtained 
with the same weight. It is in the direction of greater penetrative 
power {Le.j of offensive power against protection of this class), that 
gun progress is obviously moving. To oppose to the ship shore 
defences as closely as possible resembling herself, is in one sense to 
favour the attach, since the same guns and projectiles which the ship 
mud carry, in view of a naval action, will be precisely the hind best 
suited for dealing with such shore defences. It is clear that we cannot 
build such batteries every ten years on our more important first line 
sites, and it would probably be difficult to strengthen a Griison battery 
subsequently and not very easy to strengthen a turret or cupola. "What 
measure of strength shall we decide upon ? Moreover, to limit the 
range of our guns in future by the size of a port is not to be thought 
of; small ports and muzzle pivoting become inevitable, nearly the 
whole weight of the gun must be lifted or lowered in laying, and 
steam or hydraulic power soon becomes necessary. With a turret or 
cupola, the necessity for driving power is still sooner reached. It is 
doubtful if even a 88-ton gun could be worhed by hand power in a 
cupola. There is, perhaps, no real objection to following the example 
set in the modern ship of war. But to do so clearly introduces a new 
set of risks, inevitable for the ship, but which should be avoided in 
the shore battery as long as possible. As long as a gun can possibly 
be worked by hand, there is evidently an argument against further 
complications of any kind. Turret and cupola alike must be full of 
machinery, which a single man who chanced, temporarily, to lose his 
head might damage beyond the possibility of immediate repair. 
Moreover, there must be a risk of jamming either turret or cupola by 
a lucky shot, for although the Hotspiw failed against the Glatton^s 
turret in the round fired with this object, the vagaries of a fired pro- 
jectile, with the high velocities now attainable, defy calculation, and 
it would be unwise to assume complete immunity from this risk on the 
grounds of a single experiment.^ It would hardly have been expected 

i On tliis question Colonel Inglis pertinently remarks, referring to one round fired at a turret 
target at Shoefiuryness— “ The projectile, which struck close to the bottom of the target, turned 
in the direction in which it felt least resistance, and passed vertically down into the earth. It is 
probable that a similar result, which would threaten fatal injury to a turret, was just avoided in 
this trial (that of the Glatton) by the graze on the glacis giving the shot such direction as disin- 
clined it to turn downwards on entering the armour.” ^ _ . ‘VTo have made the 

experiment at all complete, the turret ought to have received a shot directed at a point on its side 
some few feet away from the centre as viewed from the gun.” Until this and other points **have 
been more thoroughly tried, it cannot be said that our information on the subject of either land or 
ships’ tiii’rets is as complete as it ought to be.” (E.E. Corps Papers, Vol. XXI., 1873). It is to 
feared that our knowledge on these points is still decidedly imperfect. It is perhaps worth 
noticing that Mr. Anderson, C.E., stated (E. XJ. S, Institution, 25th April, 188^), “ My belief 
is that the turret (Dover) would be so damaged by a single 16-mch shell, that it would he 
impossible to work it any more.” “ The enei^y of one of the bolts of the Inflexible striking, say, 
at 2000 yards range, would be represented by the whole of the Dover turret, which weighs 7oO 
tons, rising 16 feet into the air. Is it conceivable that no derangement would result imm such a 
blowF’^ , 
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that a lO-ineh Paliiser shell striking the unarmoured portion of the 
IvfieMle at Alexandria^, would turn straight up and pass out through 
the deck* Further, there would, especially at distant foreign stations, 
be a certain amount of danger of these elaborate fighting machines 
being found wanting at the critical moment from carelessness, 
ignorance, or neglect. A turret or any gun worked by steam power 
must, practically, be always in commission, and cannot come home 
periodically for repairs and inspection like an Inflexible, Again, if 
defences of this class are to be adopted on a large scale there 
must be a considerable increase in the number of Inspectors of 
Machinery as well as in the force of artificers. 

Practically, however, expense is anything but a matter of indifiference, 
and although Italy has adopted Q-riison turrets on a limited scale, it 
will probably be some time before we accept similar measures. Nor 
does it appear to be certain that they are necessary, or even desirable. 
The whole question of the choice of modes of protection will be found, 
on consideration, to be closely bound up with the views which may be 
taken as to — 

J . The probable accuracy of the fire of ships. 

2. The probable effect of shrapnel and common shell. 

3. The probable effect of the fire of machine and quick-firing guns. 

In adopting the harhette^ open battery with embrasures, or the 
disappearing principle, certain risks are obviously accepted. Is it 
worth while for the sake of some great advantages to accept these 
risks ? To this very important question different answers will doubtless 
be forthcoming, since few will agree on the measure of the risk, and 
the three points abovementioned, admit — even court — much specula- 
tion. If a ship can, at frequent intervals, hit a barbette gun, or plant a 
shell fairly in the neck of an embrasure at moderate ranges ; if every 
heavy shell which strikes near the exterior crest of a parapet will 
plough its way through, and burst in the battery, barbettes and 
embrasures stand condemned. If the ship can drop the bullets of 
heavy shrapnel at a considerable angle of descent over the crest of a 
battery, overhead cover of some sort is universally indispensable. If 
she can, with reasonable certainty, throw common shell which, striking 
a little short of the crest at a descending angle, blow in the retaining 
wall on the gun and detachment, iron protection in some form would 
seem to be inevitable. If, guided by a momentarily defined smoke- 
puff, she is easily able to land shells on an invisible target, the range 
of which cannot be exactly ascertained, the disappearing principle 
becomes questionable. Finally, if the ship cannot do these things now, 
is there any reasonable probability that she will shortly be able to 
do so? Here is evidently a wide field for speculation. The record 
of ship^s practice cannot be kept like a rifle-shooting register. 
Experimental firing against targets representing shore batteries 
is excessively rare. We have practically only the experience of 
Alexandria on which to build, and the easy victory obtained by the 
ships, makes it all the less likely that the lessons of the action will 
ever receive serious attention. 
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There are some essential differences between a naval attack on shore 
defences now and at the time of Algiers. Then the vessel enormously 
outmatched the shore batteries. A first rate ship^ with 66 guns to 
her broadside^ was superior to almost any single battery. A fleet was 
immensely superior to a fortress. Where the shore works were open^ 
the ships could pour in an almost continuous hail of shot and shell. 
There was room for plenty of bad shooting, and yet there would be 
plenty of hitting, while the continuity of fire was demoralizing in the 
extreme.^ Even in much later days the United States Fleet poured 
45,000 shot and shell into Fort Fisher in two successive bombardments, 
the rate of fire on the first occasion being given as 115 projectiles per 
minute. It is not surprising that the return fire was very ineffective, 
and soon practically ceased. In the days of wooden ships the ranges 
were comparatively short.® At Acre, the ships were quietly allowed 
to take up their assigned stations at from 600 to 700 yards from the 
defences before a shot was fired from the garrison.’’^ This was an 
advantage, inasmuch as the details of the work attacked could be well 
made out, the damage being inflicted was better seen, and the fire 
could be better directed. Moreover, mines and fast torpedo boats 
were non-existent and, if a ship could b© laid alongside a shore 
battery — a course our naval commanders always strove to adopt® — 
she could crush the latter by sheer superiority of metal and rapidity 
of fire. 

Conditions are now completely changed. The single ship will 
rarely outmatch the modern first line battery. The fortress will far 
more nearly approach the fleet in weight of metal. Thus, the Duperre 
carries only four 46-ton guns in her harhettes, and 14 broadside b^-inch 
guns. The Inflexible has but four 80-ton guns and eight 20-prs. It 
is doubtful if these two ships together would be a match for the six 
turrets of Fort Milutine at Kronstadt. The whole fleet engaged at 
Alexandria opposed 80 heavy guns to 36 on shore ; but, on the one 
hand, the shore guns could not all be simultaneously employed, while, 
on the other hand, the actual gun power of the broadside iron-clads 
must be halved. Compare the broadsides of the Inflexible and an old 
three-decker. With four 80-ton guns and four 20-prs., the former 
ship can deliver 6,880 lb. of iron at a single discharge. With 48 


1 Even thus the ships did not invariably show a marked superiority over coast works unless the 

ranges were short. Such facts as the following aro not without significance at the present day. In 
July, 1806, Sir Sidney Smith, “ with the Fompee, an 80-gun ship, the JECj/dm, Captain Munday, and 
another frigate, anchored about 800 yards from a battery of two guns, situated on the extremity of 
Gape Licosa, and protected from assault by a tower in which were 25 French soldiers.” “ The 
line of battle ship and the frigate fired successive broadsides till their ammunition was nearly 
expended, the battery continually replying with slow but destructive effect. The FompSe, at which 
ship alone it directed its fire, had about ^ shot in her hull ; her .mizen topmast carried away ; a 
lieutenant (Slessor) , a midshipman, and 6 men killed, and 30 men wounded. At length, force 
proving ineffectual, negotiation was resorted to, and after some hours’ parley, the officer . . . . 

capitulated. It then appeared that the carriage of one of the two guns had failed on the second 
shot, and the gun had subsequently been firmed lying on the sill of the embrasure, so that in fact 
the attack of an 80-gun ship and two frigates had been resisted by a single piece of ordnance.” — 
J’dm'nal of Biepes in Spain, Major General Sir j^oneSf M.F, 

2 At Copenhagen it was a matter of complaint that the pilots would not accept the responsi- 
bility of taking the ships nearer than 400 yards. 

s At Algiers, the Quern GharloUe, bearing Lord Exmouth’s flag, was brought within 60 yards of 
the mole. 
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32-prs., 17 - 8-inoli guns, and one 68-pr., the latter delivered 2,556 Ih. 
The 80-ton guns take five minutes to load, and the 20-prs. perhaps 
half-a-minute, the broadside of smooth-bores about one minute. Thus 
in live minutes tlae Inflexible fires 7,600 lbs. of iron, tbe wooden snip 
1 2,780. The total number of projectiles in this time is for tbe Inflexible^ 
44, and for tbe wooden ship 330. Dealt with in this way figures are 
not, perhaps, particularly valuable, and the above estimate is highly 
favourable to the Inflexible, since the 20-pr. of to-day posseses much 
less relative value than the old 32-pr., and would have little chance 
of disabling a properly mounted heavy gun, while the Inflexible s 
20-prs, could not be served in face of moderately accurate shrapnel or 
machine gun fire from the shore. Omitting them, the proportionate 
rate of fire between the two ships is as 1 : 82*5.^ ^ In any case, the 
importance of individual rounds is now enormously increased ; but it 
may fairly be doubted whether the possible destructive effect of a 
single projectile on well designed works has been materially augmented. 
It is conceivable that a single lucky 8-inch spherical shell might have 
dismounted a single shore gun and killed or wounded all its deta.ch- 
ment. A 16-inch rifle shell can do no more in a properly traversed 
battery, may even effect less, since a modern gun and its carriage is a 
very substantial traverse against splinters, while it is open to question 
whether a line of battle ship, engaged at 500 or 600 yards, had not 
actually a better chance of obtaining such a hit than an Inflexible at 
2,000 yards. Comparing gun with gun, the accuracy of fire has 
immensely increased. Comparing ship with ship, the chances of hitting 
have probably diminished, notwithstanding that naval gunnery has 
greatly improved in the last 30 years. The ranges at Alexandria were 
somewhat long — less than half those adopted by the French at Sfax how- 
ever — but it is not certain that ships will gain a balance of advantage in 
future by closing with good shore batteries properly manned. They 
will, it is true, be able to bring their machine guns into action; but 
the effect of the latter will be neutralized in the case of B.L. guns, by 
the protection which can be provided, and by better protected machine 
and quick-firing guns on shore. If the shore batteries consist of well 
designed and dispersed barbettes, with good cover for the detachments, 
the effect of the fire of the ship will in some respects actually dimmish 
as she reduces her range. Shrapnel will become useless. The disad- 
vantage of the ship will be the more pronounced as the elevation of site 
of the battery increases. Her one considerable advantage is that being 
nearer, she has a better chance of picking out and inflicting a direct 
hit on the shore guns themselves. But a shore gun offers a very small 
front target, and if the guns support one another well, the ship will 
not always be able to get a broadside shot at one barbette gun without 
laying herself open to the close unreturned fire of another. The com- 
parative targets of the single ship and single gun is enormously against 
the former, and if there is sufficient dispersion, it is clear that it is this 


1 Captain Fislier, E.jST., basing Ms calculations on tonnage, and omitting tbe 20-prs., arrives at 
tlie conclusion that it is now necessary to be 620 times as good a shot with tbe InfiewihU^sgViiiB as 
with those of aline of battle sMp; or, m other words, that a miss is enhanced by this number m a 
multiplier. 
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comparison wMch must be instituted and not that of the ship and 
battery. Practically^ however^ the ship will in many eases have little 
option in the matter of range^ on account of submarine mines and the 
action of fast torpedo boats ; while, in most cases, it is possible for the 
designer of the shore battery to fix the minimum range at which a 
vessel of given type can engage it. If the tactics adopted by the 
French at Sfax — boats at ^^a few hundred yards,^^ gun-vessels at 
about 2jS00 yards, ironclads at 7000 to 4,300 yards — were tried against 
well-armed and well-fought shore batteries, the policy of the latter 
would be evident. First dispose of the boats with machine gun fire and 
case, then sink the gun-vessels with common shell, treating them 
simultaneously with shrapnel, finally commence deliberate fire with 
armour-piercing projectiles and common shell on the ironclads. The 
three operations can be successively carried on with considerable 
security. It will need a great deal of shooting from the gun- vessels 
before ashore gun is grazed, and the ironclads will do no harm at 
all to the defences. At Sfax, after a remarkably deliberate fire of 
2,002 projectiles delivered under peace practice conditions, the 
defensive power of the place is reported to have been ^^ practically 
uninjured.^^ 

Some facts drawn from the Alexandria action throw a strong light 
on the question of the accuracy of fire to be expected from ships. 
Meks Fort, a pre-historic work, armed with five heavy R.M.L. guns, 
nine S.B. guns, and five mortars, was engaged by the Monarch j Fefielope, 
Invincible^ and Temeraire for about three and a half hours. During 
one hour the Inflexible contributed a portion of her fire. The ranges 
of the three first-named ships varied from about 1,200 to 1,000 yards, 
that of the Temeraire was 3,500, and of the Inflexible 3,800 yards. The 
Invineibie and Temeraire were anchored throughout the affair. The 
guns of Fort Meks were practically all en barbette^ the three heaviest 
of them firing over a 4-feet 8-inch parapet, the interior wall of which 
projected 1 foot 10 inches above it, with a thickness of 2 feet 6 inches. 
During the action not a single gun was dismounted or disabled, and 
two only were touched by heavy projectiles which just grazed them, 
leaving indents li-incli deep. One gun was knocked over by an 
8-inch Palliser shell from the Penelope, fired at short range after the 
work was silenced ; when, therefore, there was no return fire, and no 
smoke enveloping the battery. The two grazes may of course have 
been similarly obtained. Altogether about 580 heavy and 340 light 
projectiles were fired at Fort Meks. Theoretically, of course, this 
work should have been silenced in ten minutes by the machine guns 
of the in-shore squadron alone. That Fort Meks was able to reply 
for more than twice three hours to the overwhelming fire poured into it, 
clearly shows that low level barbette batteries, if properly built, can well 
be fought. If this particular work had been constructed in accordance 
with the most elementary principles of defence ; if the gunners had 
been able to handle the R. M. L. gun as well as they did the smooth- 
bores ; ^ and if the armament had been supplemented by a few machine 


1 The IminciUe was hulled 15 times and the J?melo:pe 8 , in addition to receiving a round shot 
in on© of , her ports* 
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and quick-firing guns on tte flanks^ and in Eort Namusia aboTe^ the 
skips would kave been defeated without any difficulty. 

Again;, tke InflexiUe^ dA> about 3;,500 yards^ partly at anchor and 
partly under weighs engaged two most troublesome 8-inch guns in 
Oom-Kabebe for about four and a half hours. She was simultaneously 
engaged with Fort Ras-el-Tin. The two Egyptian guns fired oyer 
4-feet 3-inch sills in a straight parapet 5 feet 6 inches high^ and were 
about 36 feet apart without any intervening traverse. The whole sea- 
front parapet of the work was hit nine times^ the top of the counter- 
scarp or glacis three times. The extreme hits were 120 yards apart. 
The face containing the two 8-inch guns was hit four times^ three hits 
occurring on the superior slope^ and one on the cordon of the scarp. 
The three hits on the superior slope made large craters^ the shells 
bursting well. One of them blew in the revetment wall between the 
guns for a length of 12 feet and a height of 3 feet. Neither gun 
was touched except by masonry splinters. If these guns had been 
10-inch^ manned by English gunners^ and the Inflexible an unarmoured 
cruiser^ the latter would doubtless have been sunk or disabled ; while 
the unarmoured ends of the Inflexible herself would have suffered 
severely. The cost of mounting these guns^ including the thickening 
of the old parapet, may have reached £100. In the whole action, 
in spite of the many advantages on the sides of the ships, the total 
number of hits on the parapets of all the works — i.e.^ on the superior 
and exterior slopes — was about 1 in 19 rounds, excluding shrapnel and 
segment. Considering that a large proportion of these hits were on 
exterior slopes, and were practically thrown away, while the average 
was certainly improved by some short range practice after the works 
were silenced, the risk of a direct hit incurred by a barbette gun 
certainly does not appear to be excessive at moderately long ranges. 
In many respects the action at Alexandria supplies a wholesome 
corrective to views based mainly on too wide a generalization from 
unsuitable data. Thus, there can be little doubt that far too much 
accuracy has been expected from the fire of modern ships of war, and 
that the expectation has been derived from practice at Shoebury- 
ness, and from the results obtained -in experiments with siege guns. 
It would not have been impossible to carry out a series of experiments 
in which ships should fire at extemporized shore batteries under 
conditions as far as possible assimilated to those of service, the 
results being carefully noted; but such experiments were wanting, 
and exaggerated expectations were inevitable. Another generally 
accepted deduction from the Alexandria affair, and one extremely 
important to the defence, is that it is useless for ships to engage earth 
batteries by circling in front of them. It is necessary either to anchor 
or steam up to a buoy to fire, and the elliptic courses which theory 
delights to prescribe must be utterly given up where coast defences 
cease to proffer a target. 

Turning to the question of the employment of common shell against 
earthworks, Alexandria also affords subject for reflection. Probably 
the most destructive result which can be obtained by a common shell is 
a hit delivered with a descending angle a little short of the crest of a 
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battery, blowing it in on tbe gun and detacbrnent, tiius practically 
adding a shrapnel effect to tKat of common shell. At Alexandria 
altogether 11 such hits were obtained out of 1620 rounds, 7-mch and 
upwards; but many of these did not occur in front, or nearly in front, 
of guns, and in a well traversed battery would have been quite 
ineffective. With proper dispersion of guns — ^even without dispersion, 
if the batteries are well traversed — the chances of such a hit are simply 
insignificant, even at moderate ranges. Where the guns have a good 
command, such a hit can — as will be noticed hereafter — only be 
obtained at very long range. Moreover, the employment of iron glacis 
plates in front of barbette guns would give complete protection to 
the crest. Very effective results against men are obtained by a shell 
which, with a descending angle (the larger the better), just skims 
the crest and bursts on it or a few feet in rear. Are the risks 
of such a hit excessive f Large descending angles mean extreme 
ranges. If a time fuze is usedj the accuracy required is measured 
in hundredths of a second. If a percussion fuze is used it must be 
delicate and instantaneous, with a view of bursting on the crest, in 
which case it will be perfectly useless for purposes of weakening a 
parapet. If it does not graze the crest, it will, with all ordinary 
angles of descent, burst on the ground beyond too far away to pro- 
duce any serious loss. This, of course, presupposes that the emplace- 
ment is open to the rear, as it should be wherever possible. A common 
shell just clearing the crest of a circular pit^ would catch the wall 
beyond and burst, probably killing every man of the gun detachment, 
and unquestionably so blocking the emplacement that it might take 
hours to clear the gun platform. In numerous existing cases guns 
are mounted close in front of walls admirably placed for increasing 
the dangerous target. 

Again, to burst a common shell in the air in front of an earth battery 
with embrasures, or a barbette with a high parapet, is practically useless. 
This was fully recognised in Admiral Porter^s orders before the attack 
on Port Fisher : — All firing against earthworks when the shell bursts 
in the air is thrown away*'^ .... ^^ A shell now and then 

exploding over a gun e% barbette, may have a good effect, but there is 
nothing like lodging a shell before it explodes.^^ It is doubtless an 
excellent thing to burst a shell directly over a gun, but it would be 
interesting to know how many a ship would have to fire before obtain- 
ing such a result. Some idea of the difficulty of obtaining much 
searching effect with common shell from ships^ guns is conveyed by 
the fact that at 2,400 yards the 8-inch howitzer, our best high-angle 
weapon, under perfectly favourable conditions, gave two effective hits 
in 20 rounds. 

Tables of penetration into earth and sand have found their way into 
various text books with no words of qualification. It is hardly too 
much to assert that they are totally misleading. Whatever may be 
the penetration attained in specially constructed butts, or arrived at by 
calculation open to objection, it is now sufficiently established that 


1 At lEotoitb, the back wall Is actually heighteaed on the very centre line of the emplacement. 
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parapets of eartt or sand with exterior slopes will not hold projectiles 
so as to enable tliem to penetrate properly. At Alexandria the pene- 
trations/ judged from a very large number of examples^ ^ were ex- 
tremely slight. The shells turned up at once and either ricochetted 
high over the works or were stopped and lay on the superior slope^ 
base to the front. A 16-inch shell from the Inflexible^ fired at under 
2000 yards range^ was thus stopped after penetrating less than 20 
feet of sand. As might be expected^, this tendency to be immediately 
deflected is still more marked in the case of the new B.L. guns. At 
Eastbourne an 8-inch B.L. Palliser shell fired at 1193 yards gave 
a penetration of only 6 feet into a loam parapet with an exterior 
slope 1 in 2. At Lydd the effect of three 9*2-inch B.L. Palliser 
shells^ fired at 1200 yards against a similar parapet was almost nil. 

It may probably be laid down^ therefore^ as an axiom^ that the fire of 
a ship is altogether unable to breach or seriously damage a properly 
constructed parapet ; that exaggerated estimates of penetration most 
be modified, and that in works not liable to a land siege nothing is 
gained beyond a certain point by adding earth protection. The East- 
bourne experiments further go to prove that shells bursting on a 
superior slope and causing craters which do not extend to the crest, 
can effect no damage whatever in an emplacement. 

The question of shrapnel is, perhaps, even more important, since 
shrapnel is to some minds a species of bugbear. The real effect of the 
417 shrapnel and segment fired at Alexandria is somewhat difficult to 
estimate. Only information from the Egyptian side could clear up 
the point. One gun and carriage received 49 shrapnel bullet hits, all 
apparently inflicted by a single 11 -inch shell from the Temeraire, the 
head and base of which were picked up in front. This gun fired 
through an embrasure, the neck of which had been previously ruined 
by the fire of the Inflexible, Moreover, it is probable that the hit was 
delivered the day after the action. The remaining shrapnel hits on 
guns and carriages might be counted on the fingers, but it is of course 
possible that very obKque grazes might not have left a distinguishable 
mark. Some of the naval officers engaged at Alexandria were im- 
pressed by the good results of their shrapnel fire, but these results 
would be considerably enhanced by the defects of the Egyptian works. 
In estimating the Alexandria results, it is particularly necessary to 
separate those which the shortcomings of the works rendered inevit- 
able. The fact that a ship could silence the fire of the saluting bat- 
tery on the line wall at Gibraltar with shrapnel would not be a 
convincing argument of the efficiency of the latter against coast defences 
generally. At Meks — a work almost d fleur d^eau — there was hardly 
a place where the head of an ordinarily tall man would be covered if 
he stood close to the parapet. 

The Inchkeith experiments, carried out in August 1884, throw a 
certain light on the performance of shrapnel at Alexandria. In all, 
30 rounds were fired from the lO-inoh E.M.L. guns at ranges varying 
from 850 to 3,500 yards, the average being about 2,330 yards. The 
conditions so far as the ship was concerned were ideal. The sea was 
calm ; the ranges could be obtained with great nicety | the firing was 
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by* single ^ rounds and excessively deliberate ; undivided attention 
could be given to each round; there were no elements of disturbance; 
the Inchkeith gun presented an excellent target. On the first day^ 
out of 1 6 rounds fired with battering charges^ one ball found its way 
into the emplacement. On the next day full charges were used and 
two good bursts were obtained in 15 rounds. Four dummies were hit ; 
six balk struck the gun, six balls and three splinters the carriage and 
platform. In addition, one of the elevating wheels was broken and the 
traversing gear placed at the rear of the platform was disabled by 
splinters. The gun could still have been worked. 

The spread of shrapnel bullets from heavy R.M.L. guns has not 
been experimentally ascertained. For present purposes, therefore, 
it is assumed to follow the same law as that enunciated in the case of 
field guns by Lieut.-Colonel Nicholson, R.A.i Taking the lateral 
velocity as constant and equal to 90 f.s.,^ the semi-angle of spread 
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calculated as tan where v is the velocity of the shell at the moment 

of burst, agrees in the case of the 64-pr, exactly with the result 
actually obtained at Dungeness. In the case of the 10-inch R.M.L., 
the spread similarly calculated varies from 8|° at the muzzle to 
at 4000 yards. With this gun, therefore, in estimating the searching 
effect of shrapnel, it will probably be sufficiently accurate to add 5 
degrees to the angle of descent, unless the shell is burst so far short of 
the object that the increased curvature of the trajectories of the bullets 
becomes of practical importance. In the case of some new B.L. guns, 
the angle of opening of shrapnel has been experimentally determined, 
and found to be as follows : — 
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The possible searching effect will of course vary much with the 
height of the shore gun, and the appended diagrams, drawn up by 
Captain T. 8. Jackson, E.N., are extremely valuable in enabling a 
correct estimate to be formed of the great importance of height in 
regard to the possible effect of common shell, shrapnel, and machine 
gun fire from a ship. Thus with the service lO-inch M.L., (Diagram I.) 
using the 70 lb. charge, a ship must be at 1,750 yards distance to 
obtain a horizontal trajectory at the crest of a battery 800 feet high, 
while to obtain an angle of descent of 6 degrees she must move to 
3,350 yards. If the crest of the battery is 100 feet high, the 



1 Siimpnel Fire.” 

3 Calculated by Captain T. S. Jackson, E.N. 



176 


PEOTUCTlOlSr OF HEAVY GUNS. 


corresponding ranges are 1,050 and 2,950 yards. A common shell 
arriving at an emplacement with a horizontal trajectory, can do little 
injury to the revetment wall. Striking only a few feet short of the 
crest, it will be deflected up, unless the burst is instantaneous, in 
which case (as proved at Eastbourne) the splinters all clear the em- 
placement. Practically, therefore, to be really dangerous, the shell 
must burst exactly at the crest, which means hitting a target a few 
inches high, as well as securing an instantaneous burst. Supposing a 
10-inch R.M.L shrapnel to be burst in the most favourable position 
possible, the bullets, in the case of a crest 100 feet above the ship^s 
guns, will at 1000 yards have a drop of less than 11 degrees, and 
at 16 feet from an 8-feet parapet would be still 5 feet above the 
ground level. A just appreciation of the above facts will render 
apparent the difficulties under which the ship labours in delivering a 
searching fire, and perhaps serves to explain why the French ships 
do not carry shrapnel for heavy guns. These difficulties will be 
materially increased by the introduction of guns giving higher 
velocities. For example, the height of the new emplacements for 
B.L. guns on Stone Cutters Island, Hong Kong, is about 210 feet. 
At this level, projectiles from the French 2 7 gun (Diagram 2) with a 
muzzle velocity of 1664 f.s. will have a horizontal trajectory at 1750 
yards, and a fall of 6°, or 1 in 9*7 only at 4000 yards. In the case of 
a higher-powered gun, such as our 9*2-inch, Mark III., with a muzzle 
velocity of 2065 f.s., the corresponding ranges would be about 2100 
and 4800 yards. The searching power of the fire of modern ships is, 
therefore, strictly limited, and the difficulty of killing men behind a 
high parapet by shrapnel fire from high velocity guns has, perhaps, 
been insufficiently appreciated; while the danger to the revetment 
in front of a harhette gun, or to the crest of a pit cannot be regarded 
as serious,^ As regards searching effect, ships are now in a worse 
position than they were 50 years ago, and when re-armed with new 
guns their power will in this respect be still further diminished. 

It has been suggested that, in view of the difficulty above pointed 
out, a complete or partial return to short guns and low velocities is to 
expected. It appears doubtful, however, whether our possible 
enemies, having arrived, after great efforts and vast expenditure, at 
remarkably straight-shooting long-range guns will abandon them for 
relatively inaccurate weapons. This has certainly not been the practice 
in the past, and the resuscitation of smooth-box’es — also at one time 
prophesied— is about an equally probable contingency. Again, though 
the value of curved fire of heavy shell from the coast battery against 
the ship is only now receiving general recognition, the use of howitzer 
fire from the ship supplies a ready argument against open batteries and 
disappearing guns. For several reasons, the result of the practice 
carried out from H.M.S. Hercules off Shoeburyness in August last, was 


1 General Sir n. Simmons stated in 1870, ** What is the chance of a shot fired from an unstable 
platform, like the deck of a ship, striking a battery at 1600 or 1800 yards, so near the crest as to 
do any injury to it? I believe myself it would be absolutely throwing away ammunition to 
attempt it,” (B. M, Corps Fapers, Vbh XVIII), High velocity guns do not appear to have 
increased the chances of such a hit. 
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inconclusive. ^ The fact nevertheless remains^ that though the ship 
was anchored, in smooth water, such an excellent high-angle gun as the 
S-inoh 70-owt. howitzer was unable to plant a shell within 20 yards of 
a conspicuous target flag at only 1500 yards, and that two rounds fired 
with the same elevation and charge, on the same day, gave a difference 
in range of 370 yards. The admirable practice obtained at Lydd with 
this howitzer at 2400 yards are due to back-laying and careful obser- 
vation. Howitzer vessels will have to engage at ranges not less than 
4500 yards, or be quickly put out of action. It has yet to be shown 
how back-laying is^to be carried out onboard ship, how under ordinary 
conditions the clinometer is to be employed unless the ship is aground, 
and how at long ranges observation from the tops is likely to succeed. 
The target offered by a disappearing gun will be an invisible horizontal 
circle, some 10 yards in diameter. The chances of hitting it may be 
imagined. 

Some stress has been laid on the results which a modern ironclad 
might obtain from her auxiliary armament. Thus the Duperre carries 
14 54-inch guns of new type and 12 Hotchkiss machine guns, in 
addition to her heavy armament. This auxiliary armament adds 
considerably to her total rate of fire, which, however, will still be 
inferior to that of a small frigate of old type. To use these guns, 
however, the Duperre must fight broadside on, and as they have no 
armour protection, they would be in the same position, as far as 
protection is concerned, as the guns of a wooden frigate opposed to 
modern heavy shell fire. If the shore guns were even moderately 
well handled, and especially if they were supplemented by a proportion 
of quick-firing guns, it might fairly be expected that this auxiliary 
armament would be very soon put out of action with a heavy loss in 
men; and it might be by far the best policy for such a ship to fight 
end on, using only her barbettes, and — except in the case of a battery 
on a high site — minimizing her target. 

As regards the possibility of injuring the carriages of guns in shore 
batteries, the experiences of Alexandria were probably unexpected. 
Out of 35 E.M.L. guns under fire, there were, in addition to the 
dismounted guns, only two cases of injury of a damaging nature to 
carriages — a compressor arc broken and a front truck cut away by 
shell splinters. The case of a small unfinished two-gun battery in 
Ras-el-Tin Lines, heavily shelled by the Inflexible and Temeraire^ is 
somewhat remarkable. The embrasures in front were almost destroyed 
and the guns bared, yet both carriages were perfectly serviceable 
and were subsequently mounted at Ramleh. The Alexandria affair 
seems to indicate clearly that, to disable a gun, a direct hit is necessary. 
It is worthy of note that two 9-inch Palliser shell, which actually 
burst in the turret of the Euascar, did not suffice to render either of 
the two carriages unserviceable. 

As to the probable effect of machine gun fire, the data, if not 
altogether complete, are extremely suggestive. Machine guns may be 
divided into two classes — 1st, a continuously-fed gun, such as the 
multiple barrel Gatling, Hotchkiss, Nordenfelt, and Gardner; 2nd, a 
hand-loaded quick-firing gun. The former class is capable of 
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delivering a very ra.pid fire of bullets or small sbells j tbe latter fires 
shells up to about 6 lb. weigbt^^ at the maximum rate of 10 or 12 per 
minute. At Alexandria, the fleet carried about 70 1 -inch 4-barrel 
Nordenfelts, and expended more than 16,000 bullets. The expendi- 
ture of Gatling ammunition was only 7,000 rounds, and of Martini 
bullets 10,000. As to the results obtained, opinions have differed. It 
is submittied, however, that the number of hits on the guns and 
carriages of the defence may fairly be taken to afford some indication 
of those results. The hit of a Nordenfelt bullet on iron is generally 
unmistakable, but it is evidently possible that grazes at a very acute 
angle might have escaped observation. The total number of hits on 
guns and carriages was seven, and even this moderate number requires 
qualification. One hit was on the liberal target offered by the bracket 
of the Moncrieff carriage. This carriage stood upon the shore, the 
formality of building up protection round it having been omitted. 
The gun was of course not in action, and the natural fondness of the 
bluejacket for a good upstanding target can alone account for its being 
fired at.^ The high exposed scarps of Torts Eas-el-Tin, Adda, and 
Pharos, distinctly showed every Nordenfelt hit, but the total number 
of such hits was quite insignificant. It is stated that at the Ingogo 
affair, where the artillery suffered severely from rifle fire, the guns were 
actually whitened by bullet splashes. A fair inference seems to be 
that the vast majority of the 16,000 bullets fell short ; or, as was 
actually the case at Meks, flew well over the battery. Captain Fisher, 
E.N., states — Most of our ships used their Nordenfelt machine 
guns, but nothing is known as to the effect produced. The bullets 
were found far and near, so it is to be feared the fire was not very 
accurate. It is difficult, indeed almost impossible, to see where the 
comparatively small Nordenfelt bullet hits.*’^ The conditions at 
Alexandria were not unfavourable to machine guns. The ranges of 
the inshore squadron were moderate, and the tops of the ships 
were above the level of the shore guns. Captain Lewis, E.B., in his 
lectures on Permanent Fortification,^^ ^ remarks — It might be quite 
possible for a boat armed with a machine gun to keep a heavy gun 
silent, that is, if the boat could manage to begin.*^^ It is not easy, 
however, to see why a boat firing at the water level should succeed, 
while the machine guns in the tops of the Penelope and Invincible failed 
for three and a half hours ; and this opinion can only be regarded as the 
outcome of pure theory uncorrected by actual experience. The 
explanation of the apparent failure at Alexandria is, doubtless, that 
the ranges were, on the whole, too great for accurate practice under 
service conditions, and that, even at the less ranges, the smoke of the 
guns of the attack and defence, together with the sand thrown up 
and smoke caused by the shells bursting, utterly obscured the effect 
of the Nordenfelt guns, so that the men who served them had no idea 


1 A 40-pr.^quick -firing gun, constructed at Elswick, has been tried with complete success, and 
gave senen aimed rounds per minute. A 12-pr. gun is now under construction. 

2 At least four heavy projectiles were also fired broadside on at this carriage, which received one 
splinter hit only. 

3 E.E. Occasional Papers, Vol, vm, 1882. 
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where their hnllets were going. Diagram 8 shows the influence of 
high sites in modifying the searching power of the 1-inch Wordenfelt 
gun. A fall of 2P (1 in 28) at a crest 100 feet high, can only be 
obtained at 1040 yards. In the case of the Hong Kong emplacements 
above referred to, this angle of descent is unattainable at a less range 
than 1260 yards. 

The experiments carried out at Inchkeith, where 3M.S. 
under the conditions stated on p. 175, concentrated her fire on a single 
remarkably conspicuous shore gun, form an interesting comparison 
with the Alexandria results. The total number of machine-gun rounds 
fired was 15,210, by which 15 dummies were hit. In the first four 
series, 1541 rounds were fired with the result of hitting one dummy. 
In the other series 4 Gardners and 2 Gatlings on deck fired 2815 
rounds, obtaining three hits on dummies. In another 13 machine 
guns fired 3874 rounds, hitting two dummies. This was target practice 
and the dummies remained fixed in the most exposed positions which 
the loading numbers could occupy.^ Making the most moderate 
correction for the complete difference of conditions under which an 
action would have to be fought, it does not appear that even a larlette 
gun has much to fear from machine gun fire, and the Alexandria results 
seem to be explained. The most that a ship could hope to do, by 
directing her whole machine gun fire on a single shore gun, would be 
to keep it silent for a short period at an extravagant expenditure of 
ammunition. A few machine guns on shore would effectually prevent 
even this moderate achievement. 

As to the performance of the 6-pr, quick-firing gun also, the Inch- 
keith experiment affords some teaching. In 48 rounds, at ranges from 
1500 to 1900 yards, one dummy was hit. On the other hand, in five 
subsequent rounds the target gun — turned broadside on — was hit 
three times ; but since, in this case, 13 machine guns were simulta- 
neously in action, the effect on the dummies cannot be stated. This 
excellent result shows the kind of target practice of which the 6-pr. 
is capable ; but it may fairly be questioned whether its introduction 
has not conferred superior advantages on the defence. Against the 
unarmoured portions of a ship it will prove extremely effective, and 
to keep the crew behind their armour and the officers shnt up in 
conning-towers will he a considerable gain. In any case, the quick- 
firing gun itself will probably not be carried behind armour, and the 
unarmoured portions of a ship may be expected to suffer very severely 
in the first action in which modern coast guns are properly handled. 

The introduction of heavy breech-loaders for land service affects the 
question of protection in the following ways. The length and com- 
parative weakness of the chase are somewhat unfavourable. Even 
with the otherwise complete protection promised by a casemate, cupola 
or turret, the great protusion of the gun will render it liable to a hit 


1 Xos. 3 and 3 stood always on the loading* stage, about balf their bodies being fully exposed. 
ISTo. 6, who was supposed to serve the muzzle derrick, — a duty he could have performed with a boat 
hook from the loading- way in perfect security — stood actually on the platform girder, and was 
exposed down to his knees. 
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which miglit easily disable it. At Eastbonriie, the shell of a 6 ,pr. 

effect of such an injury cannot be stated. ^ next rLnd^red, 

the damao-ed gun would obviously be blown off by the next louna urea, 

of T^a^^gun has not been ascertained. Again a 
6 inch B L out off 2 feet 4 inches of the chase of the 10 4 -inch B.L. 
tu^ and eVL the 5 -inch B.L. is capable of_ inflicting serious injury at 
fomnaratively long range. To chase injuries, guns barUtte^xc not 
compaiamveiy 4.,, -rets • while long guns in casemates may 

SS ie “riSj "JSea V^a-"' ctsids th.ir 

arc of oLsible reply. In one sense, therefore, the introduction of long 
cruns Ims reduced the value of front armour j since there is a partial 
anomaly involved in providing a mass of iron which, after all, leaves 
ZTelkest portion of the gun it affects ^ shield, exposed to injury 
froiT light projectiles. It is to be remembered, further, _ that the 
. considefabk amount of smoke issuing when the breech is opened 
^^nftitntes an arc^ument of some importance against mounting the 
Sw SS m o.SS.ates or roofed tarU A broeoh-Mor how.rer 
Ions can be loaded barbette while offering a minimum target to 
Soft fire of all kinds, and if the opera,tion 

the actual loading numbers are admirably protected by the breech of 
the gun itself. Unless, therefore, the fire of more than one ship can 
be concentrated upon individual guns, which with dispersion, careful 
sighting, and a moderate angle of training, wi l not be easy to effect, 
thf loading numbers of new B.L. guns mounted barbette he well 
rTryected in spite of their greater distance from the parapet 5 while the 
great disadvantage attached to side loading in the case of M.L. guns 
the presentation during considerable periods of a broadside target-will 
b7obviated. On the other hand, the breech mecha,nism brings a new 
sfurce of danger. A mere barring up of the breech-screw by a 
machine gun bullet, or the cutting away of the locking lever by a 
Si splinter, might suffice to silence the gun for a long time. These 
risks cfn, howevir, be easily met by a steel hood_ enveloping the 
I 7 ech or bv special steel protection to individual points of weakness. 

Von Schelihl in his treatise on “ Coast Defence,’’ says,-“guns 
mounted » barbette may always be disabled by an ironclad. The 
remark might with advantage have been made more general. All 
guns, howiver mounted, be disabled by a,n ironclad, and the 
Lestion is merely one of comparative risk. The Gruson plates of 
the great Spezzia cupola, 4 feet 2 inches thick, and each weighing very 
nearlv 91 tons will provide no protection whatever for the long weak 
chases of the two 16-inch guns, which could be disabled by the 
projectile of a 5 -inoh B.L. gun carried on board ship. Under these 
Lcumstances, it is not surprising that the barbette principle still finds 
favour and that it is not proposed to give front armour protection 
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to any of the guns mounted in the new coaling station defences. 
A barbette gun cannot well be disabled except by a direct hit^ and 
the vulnerable target presented to front fire is little larger than the 
breech section. It has been asserted that the new B.L. guns cannot 
be held in a harlette mounting, and that turrets, cupolas, or casemates 
fitted with cumbrous yokes are, therefore, necessary. The 9’2-moh 
B.L. gun has been held at Lydd by an extemporized anchorage in 
shingle, and has also been successfully mounted on board ship. The 
10-iiich B.L. has for some time been mounted en barieUe at Cadiz, and 
successfully fired. The 43-ton 12-inch has also been tried on a harhetie 
mounting. This objection may, therefore, perhaps be abandoned. 

The drawbacks to this mode of mounting are two — exposed flanks, 
and the absence of over-head cover to the detachment. The maximum 
angle at which the gun can subtend at the ship — in other words, the 
area of the target — can be limited to any extent desired ; while the 
practical carrying out of systematic cross firing from ships will not be 
quite so easy as it appears on paper. The ship may be expected to 
show a natural tendency to concentrate her fire on the guns which are 
hitting her ; and if the Infiex\hle^ at Alexandria, had been hulled every 
other minute from Oom Kabeb^ she would not, in all probability, have 
divided her fire so impartially between this work and Fort Eas-el-Tin, 

Of all methods of mounting yet proposed, the disappearing principle 
offers the greatest advantages, and provided that the mechanical 
difficulties can be overcome, this method will receive a wide adoption. 
The gun, laid under cover by a position-finder, will be vulnerable only 
for a few seconds before each round. Its exact position can only he 
identified during the brief period of fusibility. There appears to be 
no satisfactory mode of attacking it. 

The experiments carried out at Portland Bill, in November, 1885, 
give some idea of the difficulty a ship will experience in dealing with 
a gun of this class. The dummy: — a wood and canvas model of a 
lO-inch B.L. gun — appeared and disappeared on the natural surface of 
the bluff, working up and down through an opening in a wooden shield 
at the ground level. The period of visibility laid down by the con- 
ditions of the trial was half a minute in every three minutes, and a 
small charge of powder was fired electrically at the moment of dis- 
appearance to represent the discharge of the gun. H.M.S. Hercules, 
at ranges varying from 750 to 950 yards, fired 6,910 rounds in ten 
minutes from -1 -inch and rifle calibre machine guns, and 29 rounds from 
the 6-pr. Hotchkiss quick-firing gun. The whip used for hauling 
down the dummy unfortunately broke at the end of the 7th minute. 
For the three following minutes, therefore, the dummy ^ was exposed 
and, as the ship continued her fire after the bearing laid down had 
been passed, it presented a broadside target. Notwithstanding that 
the dummy was exposed more than twice as long as it was intended 
to be, and about four times as long as a real gun need have been, it 
received only 16 direct and 9 splinter hits. The horizontal wooden 
shield showed four scratches, and one Nordenfelt bullet dropped into 
the gun pit. It would, of course, be perfectly useless to employ 
machine gun fire at a disappearing gun ) but the above result supplies 
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an interesting comparison with that obtained by a similar armament 
at Inchkeith. To halve the number of hits obtained at Portland^ so 
as to correct for the unfortunate accident to the wliip; is more than 
£aii% since the greater portion of these hits were undoubtedly obtained 
when the gun had ceased to be disappearing and presented a broadside. 
Accepting this correction^ the comparison of hits on the guns at 
Inchkeith and Portland is about 12 to 1; although the average ranges 
in the two cases were as 1000 to 825 yards respectively. ^ In addition, 
15 rounds of 10-inch common shell and 13 rounds of 10-inch shrapnel 
were fired at the Portland dummy at ranges from 2,200 to 2,845 
yards without any result whatever. In the common shell series, the 
error in range varied from 300 yards short to 300 yards over, and 
the horizontal dispersion 120 yards left to 150 yards right, showing 
clearly the difficulties of practice against such a target. 

The above experiment, although by no means satisfactory from 
either the point of view of the attack or defence, serves nevertheless 
to substantiate the advantages claimed for the disappearing system. 
These advantages can obviously be reduced to a minimum, however, 
by applying the system as at Newhaven, Popton, Hubberstone and 
Oorradino Lines, Malta. 

The general conclusions which it has been sought to arrive at, 
may be stated as follows : — 

1 . The all-round protection conferred by the turret will be sure to 
recommend it, but expense, combined with other considerations, will 
limit its adoption to low, cramped, advanced, or island sites. The 
great range of modern guns will somewhat check the tendency to 
push forward the shore gun to the watePs edge, where a high site 
suitable for a harhette is available within a few hundred yards to the 
rear. In any case, the provision of a turret can be justified only where 
a disappearing mounting is proved to be impracticable. Limitations 
of range due to considerations of the size of the port of a turret 
will not be tolerated. The heaviest guns will therefore be port-pivoting, 
and will be worked by hydraulic power, proved to be perfectly suc- 
cessful on board ship. At distant foreign stations, where there are 
no facilities for repairs, the turret can, under no circumstances, 
be adopted. In very hot climates it may prove inadmissible. Where 
there are moderately high sites of sufficient area it is altogether 
unnecessary. The relative inaccuracy of the fire of ships, renders 
it probable that a turret would not be frequently hit in action, and the 
fact that, as proved at Buchan, a single segment of a Griison turret 
broke np under four closely adjacent hits from a 12-inch gun, does not 
condemn chilled-iron armour. Such a favourable result would never 
be attained by ships in action. The question between wrought-iron, 
steel, and cast-iron armour is, therefore, mainly one of economy. 
A sand or earth parapet up to the level of the glacis plate will 
be provided, where practicable, as at Kronstadt. In other cases, a 
gentle slope of hard concrete will he substituted. 

2 . The cupola, understanding by the term a conical turret containing 

a single gun worked by hand, is subject to some of the above lirnita* 
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tions. The Eastbourne experiments showed that a cupola^ the strongest 
plate (7 -inch compound) of which was shattered by three 8-inch B.L. 
shrapnel striking blind; approached the limit of hand working. The 
adoption of a floating pivot would doubtless facilitate rotation to 
a great extent; but it seems probable that a cupola to justify its 
existence must carry a weight of armour necessitating the employ- 
ment of power; and thus become subject to the same limitations as 
the turret; of which it is a mere modification. An inadequately 
armoured cupola appears to be quite as dangerous as s, barleUe 
mounting; while it is far more expensive. 

3. The continuous iron front or the Griison battery may still be 
employed under certain circumstances; — for example; on a cramped 
low site where great volume of fire is required over a limited arC; or 
where an all-round fire is needed of limited intensity on a given arC; 
but such that the flank and rear guns shall be available after those in 
front have been silenced. In such a case; position finding ^ would 
be a necessity ; since the smoke produced by the large charges now 
employed I'enders the direct laying of casemate guns entirely dependent 
on chance conditions of wind and weather. Armour may also con- 
ceivably be desirable to protect machine or quick-firing guns in 
connection with turrets. This form of protection will usually labour 
under the disadvantage of offering a large target; and involving heavy 
expense; while it will sometimes entail crowding of guns where dis- 
persion is possible. As in the case of the turret; range cannot be 
sacrificed to size of port; and port-pivoting; probably necessitating 
hydraulic power for the larger nature of gun S; must be adopted.^ 
The thickness of metal in an armoured front should be well able to 
withstand the heaviest projectiles that the attack is likely to bring to 
bear upon it, and the possibility of subsequent strengthening should 
not be lost sight of. Since cast-iron armour cannot well be subse- 
quently strengthened; a Griison battery should possess a resistance 
decidedly greater than that now required. 

4. The disappearing principle will undoubtedly attain great develop- 
ment; no other mode of protection confers equal invisibility. A 
disappearing gun in a well-placed pit provided with a horizontal 
splinter-proof shield is far better protected than in an impenetrable 
turret. Moreover; a gun so mounted possesses the great advantage 
that future advances in the offensive power of ironclads are little 
likely to diminish the value of its protection. For the new breech- 
loaders the counterweight carriage is unsuitable; and hydro-pneumatic 
mountings have not yet by any means reached their full development. 
It has been shown that these mountings can be satisfactorily applied 
to the 8-inch B.L. gnn/ and experiments shortly to be tried will test 

^ Uort-pivotanig lias already been partially attained by tbe “ small-port carriages adopted for 
lO-incb and 12*6-incb M.U. guns, but entails the great disadvantage that the field of view is 
extremely limited. Guns thus mounted would, therefore, he best laid by the aid of a depression 
position-finder. 

2 The fact that this mounting— on its first trial— stood 46 rounds, including 5 rounds with 
210 lb. proof cylinders, with charges varying from 106 to 112 lbs. Prism^ (black) without a 
break down, is most encouraging. 
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tlieir applicatioB to tlie 9*2-incli and lO-incli B.L. Experts liold 
that the principle 08)11 be extended without any gre^at difficulty to the 
68-toii B.L.'gaii. Were several adjacent , guns to be thus mounted it 
may prove desirable to provide a small steam engine^ able^ by pumping, 
to ensure the maintenance of the pressure necessary to raise the guns. 
The engine would' be merely a reserve of power, intended to save 
manual labour and to meet the case of leaky glands or defective cup 
leathers. For the old muzzle-loaders there is no reason that a 
counterweight system, such as that of Colonel Moncrieff or Major King, 
should not be employed, for guns up to the 10-inch E.M.L. The 
system need be applied only in cases where low sites, with deep water 
within short range, are unavoidable. The Moncrieff mounting is 
necessarily costly, but the gun is far better protected than if mounted 
in a casemate with a heavily armoured front, while, in the opinion 
of the Special Committee appointed to consider the question of 
counterweight carriages, one disappearing gun may be estimated as 
equal to two in casemates. A simpler system may possibly be devised 
and rate of fire might perhaps be sacrificed in consideration of the 
great protective advantages. The value of the disappearing principle 
greatly depends on the way in which it is applied to the actual site. 
With adequate care, the position of a gun so mounted may in most 
cases be rendered absolutely indistinguishable except during the few 
seconds of exposure before firing. however, this fact is not fully 
recognized, the system loses one of its special advantages. 

5. The principle of the mounting (Plate II.) appears to 

be eminently applicable to coast defence guns of the heaviest class. 
The measure of protection provided is practically equal to that of a 
turret. It is true that this protection is far inferior to that conferred 
by the disappearing principle, but the practicable difficulties in the 
case of the heavier guns are possibly less. The target offered to the 
ship is so small that the comparatively slight risk of a direct hit— 
almost the sole danger to which a gun thus mounted is liable— may 
perhaps be accepted without hesitation. The loading numbers have 
complete security. With the heavier guns, hydraulic power must 
undoubtedly be employed, and there appears to be no better mode of 
applying it. Whether the hydro-pneumatic principle can be applied 
to this mounting, so as to realize a storage of recoil, and enable 
several guns to be worked by a small engine, remains fco be seen. 
The addition of an armoured glacis will be desirable in the case of low 
sites, and it is possible that chilled iron may be suitable for the 
purpose. 

6. The harbette^ with, a central pivot, is likely to be the most 
general form of mounting. The heaviest of the new guns at present 
tried with this mounting is a 43-ton B. L. gun, firing a charge of 
400 lb. Whether heavier guns, up to the extreme limit of hand 
working, can be thus treated remains to be seen. With the larger 
natures a front pivot may be necessary, and hydraulic power must be 
employed. The main danger of the barbette mounting is on the 
flanks, and protection should rarely be sacrificed to a wide angle of 
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fire^ where it; is possible for an unengaged ship to take up a flank 
position. An angle not exceeding 120 degrees^ with bonnettes^ will 
be the most generally suitable; but to lay down an arbitrary limit 
is evidently undesirable, and each case must be dealt with on its 
merits. Circular pits are objectionable, but much less disadvantageous 
on high sites. The emplacement should have the minimum possible of 
exposed masonry above the line of descent of heavy projectiles fired 
at a range of 3000 yards. It may prove desirable to protect with 
iron the crest over which the gun fires, especially where considerable 
depression is required. The Eastbourne experiments show that a 
skin of iron plate supporting good concrete, would be a suitable form 
of crest ; but it is possible that the place of concrete may advan- 
tageously be taken by sand alone. The range must not be diminished 
by limiting the possible elevation. Since the carriage designed at 
Elswick for the 43-toii gun admits of 20^, this limitation would not 
appear to be necessary. The protection of exposed gear on the side 
of the cainuage and of the breech- screw (when withdrawn) from the 
chance hit of a shell splinter, as well as the whole question of steel 
hoods to cover the loading numbers, merit careful attention. Under 
some circumstances, the front pivot and embrasure will be advantageous. 
It is now certain that the results of experiments with siege guns need 
not be held to condemn the embrasure for coast batteries. Should 
the difficulty of under-cover loading for the existing M.L. guns prove 
incapable of satisfactory solution,^ it may be worth while to accept 
the limited angle of training and adopt the embrasure for these guns, 
mounting a larger number of guns to cover the same field of fire, in 
order to gain the considerable protection against shrapnel and machine 
guns which the embrasure affords to the loading numbers. Bonnettes 
with vertical stone cheeks 8 feet high, as at Fort Leonardo, Malta, 
and elsewhere, will scarcely he repeated, and earth or sand will be 
universally employed. Guns e7i harhette^ except in cases where a sky 
background cannot be avoided, may be rendered almost invisible at 
moderate ranges. Even the 100-ton guns at Malta are extremely 
difficult to make out at 2000 yards ; those at Gibraltar could easily be 
rendered at least equally inconspicuous. 

7. In sighting guns, dispersion will be aimed at as much as possible, 
and the placing of the most powerful guns of a battery in closely 
adjacent emplacements will always be avoided. High sites will be 
preferred for open batteries. Against the more heavily armoured 
modern ships, the attack on the deck may possibly prove by far the 
most effective course. BarleUe ships seems specially ill-qualified to 
resist such an attack. The very accurate fire of the new guns will 
be favourable to it. It is true that the flatter trajectories will produce 
a relatively greater tendency to rebound from the deck plating ; hut, 
on the other hand, there are plenty of objects on the deck of a ship 
capable of turning down a projectile, and once turned down it would 


1 The oliaiii rammer experiments carrie<I out with, a 9-inch H.M.L. gim, at Eastbourne, in July 
1885, cannot be regarded as altogether satisfactory. The average time per round was 3 mins. 
19 secs., and the difficulties of ramming increased after a few rounds. 
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be rash to attempt to predict ibs further course. Th^^ ii^ortance of 
hi^h sites and dispersion was clearly pointed out by Sir Harry Jones 
40 years ago — It becomes the duty of the Engineer charged with 
the defences of a maritime fortress so to arrange his batteries^ that the 
defence may be from several points distant from each other . » . 

on commanding situations and not a fletir (Feau^ which has heretofore 
generally been the case. A.s auxiliaries^ batteries so placed^j on many 
occasions will be found very useful; but for the principal defence, 
height must be attained."^ ^ Todleben drew the same moral from the 
remarkable effect produced by the fire of the Telegraph battery at 
Sebastopol, and naval men have never hesitated to own their dread of 
plunging fire. There is no ship afloat which could not be put out^ of 
action by such guns as the 6-inch and 8-inch B.L., mounted on high 
sites, and it may be desirable in some cases to sacrifice even a thousand 
yards of range to gain the double advantage of plunging fire, and 
relative immunity from risk.^ 

8. Invisibility will be striven for by all possible means. It is the 
cheapest form of protection. Gruns will be suitably coloured. Clean 
cut lines, and even slopes, will altogether disappear, while vegetation 
will be judiciously encouraged. The background and foreground of 
gun emplacements will be made the subjects of careful study. At 
Alexandria, the great difficulty of our ships was to find a definite 
object to aim at. In a well-designed earth battery there should rarely 
be anything clearly defined. The very few natural advantages of the 
Alexandria sites can be improved upon in most cases, provided that 
the necessary amount of care and thought is forthcoming. 

9. Parapets 35 feet thick, with flat exterior slopes, will be ample 
for all purposes of protection, and are likely to be equally serviceable 
years hence. Sand will be employed in front of gun emplacements 
wherever possible. A mere layer two or three feet thick on the top 
of an earth parapet has been found to be advantageous. 

10. Since it is now certain that ships will have to anchor, or come 
back to a given point to fire, when seriously engaging earth batteries, 
the employment of curved fire against them will in time obtain 
wide adoption. The fact that, with an 11-inch howitzer at 7,300 yards, 
five shots out of ten were placed on a target representing the deck of 
the Inflexible^ is sufficiently significant. Later experiments in Russia 
and Italy fully hear out this excellent result, while the depression 
position-finder opens out new possibilities. Already the Italians are 
mounting howitzers in large numbers for coast defence — at Venice, 
the numbers of howitzers and guns are 45 and 22 respectively, three 
forts being armed with howitzers only. The U. S. Board on Fortifica- 
tions propose 144- 12-inch rifled mortars for the defences of New York 


1 Editor’s note— “PeninsTjlar Sieges.” 

2 Diagram 4 (prepared by Captain T. S. Jackson, E.K) gives tbe trajectories of the 10-incb 

fired horizontally, and with 6° and 10° depression, and of tbe 9‘2.incb B.L. with 6° 
depression. • 

s Journal E.TT.S. Institution, 27tb January, 1882. 
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alone. The heaviest ironclads are exposed to deck attack by means 
of curved fire^ and the moral effect of this fire^ delivered from small 
groups of heavy howitzers will suffice to prevent them from anchoring 
or even manoeuvring at slow speed within range. The service 9-inch 
R.M.L. gun^ re-tubed and polygrooved^ has given excellent results 
used as a howitzer. The larger natures of short R.M.L, guns will 
before long be similarly utilized and will be much improved in range 
and accuracy. The proper employment of large howitzers is to group 
them in fours behind natural folds of ground, or banks rendered in- 
distinguishable from their surroundings, employing salvo-fire directed 
by a position-finder. The re-tubed guns will, in many cases, be 
adapted also for direct fire; but, when thus used, their value, as 
howitzers is impaired by their necessarily increased visibility. It is, 
therefore, desirable to regard the two modes of employment of these 
guns as completely distinct, and while mounting them in some cases 
so as to retain the power of direct fire at moderate ranges, to provide 
concealed howitzer batteries in addition. 

11. The defence will employ machine and quick-firing guns in 
dispersed emplacements, well separated from those of the heavy guns. 
This auxiliary armament can be rendered practically invisible at 
moderate ranges, and should find no difficulty in keeping down the fire 
of corresponding guns on board ship, as well as thoroughly searching 
the unarmoured portions. 

12. The advantages in respect to range-finding and the direction 
and concentration of fire which the shore battery possesses over the 
ship deserve to be utilized to the utmost possible extent. The 
position-finding system devised by Major Watkin, R.A., has attained 
perfection. Its practical value has been amply attested by experiment, 
and its general application cannot be much longer postponed.^ 

In conclusion, it is maintained that, having regard to future possi- 
bilities, the defence must proceed rather in the direction of scientifically 
increasing the many tactical and other difficulties of the attack than 
in merely piling on front armour. It may be doubted whether thickness 
of iron or steel will ever exercise a determining influence on an action 
between ships and coast defences. The Amiral Bmdins and Lepantos 
can be defeated without ever penetrating their thickest plates. The 
want of practical experiments in naval gunnery lias naturally resulted 
in anticipations as to the effect of the fire of ships, which can never 
be fulfilled. Without waiting for Alexandria, it could probably have 
been established that vessels in motion are quite unable to silence 
guns in dispersed emplacements even at low levels, and this fact alone 
would have been worth ascertaining. There are many more points on 
which light might have been thrown by such experiments as those at 
Inchkeith and Portland. The back of the Rock of Gibraltar, the 
Island of Filfilla off Malta, offer convenient sites ; while a suitable 
island could probably be found on the west coast of Scotland. The 

1 The Bussians have had a system of position-finding' in practical operation at Eronstadfe and 
Sebastopol for some years. 
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expense wouW snrely Toe justified ; since after all the chances of being 
hit materially affect the settlenaent of most questions of coast defence. 
If such questions are to be ruled mainly by mere considerations of 
armour penetration, and the battle between coast defences and ships 
is regarded — as has sometimes been the case in the light of a mere 
contest between the gun and the plate, how are we to forecast the 
the future ? 

Lecturing in 1873,i Lieut, (now Major) English, E.E., one of the 
most able exponents of the iron method, stated— “ The development 
of curved fire, which would appear to be the most likely method of 
attack, would surely not be such a difficult task as the development 
of armour-piercing projectiles. It is almost certain that no material 
1 TY 1 pT*n vftTYi fin ts will be made in the shape and material of the latter ^ 
and it appears probable that the limits of weight and velocity are 
already nearly reached, on account of the difficulty, of finding any 
material to withstand the strains produced in the inneij tubes of heavy 
guns by the enormous charges even now found requisite. We may, 
therefore, venture to hope that comparatively little, if any, further 
expenditure will be necessary to maintain the present invulnerability 
of our iron coast defences.” 

Curved fire from ships cannot be said as yet to have received any 
“development,” — unless, indeed, the proposed construction of a 
cruiser carrying four Zalinski air-guns for the United States navy can 
be regarded in this light. Meanwhile, the improvement in armour- 
piercing projectiles has been extraordinary, as was brought home to 
most miuds by the recent performances of the Eirminy shell. The 
12-inch 35-ton gun of 1873, has a muzzle velocity of 1390 f.s. ; the 
9-2-inoh B.L. wire gun of to-day has 2500 f.s. The maximum internal 
strains are being reduced.^ The projectile of the 35-ton gun weighs 
714 lb., that of the 100-ton guns, now several years afloat — the Duilio 
was launched in 1876 — weighs about 2000 lb. The 10-inch E.M.L. 
of 1878, burns 70 lb. of powder; the 10-inoh B.L. of 1886, at least 
2501b. The inadequacy of most of our “iron coast defences” is a 
matter of common notoriety, and large sums would be needed to 
restore an “ invulnerability,” which was even rendered doubtful by 
the introduction of the 38-ton gun in 1874. 

With such an awful warning of the dangers of prophecy in regard 
to iron defences, it is surely in other directions that we must seek to 
meet the requirements of the unknown future. 

IiONDON, 

Deem&er', IBSQ* 


1 B.XJ.S, Institution ; 31st March, 1873. 

2 Thus, in the 100-ton E.M.I 1 . gun, 469 Ih. gave a pressure of S0*8 tons,* while 561 Ih. 
Fossano powder produced only 17*37. 
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KILE EXPEDITION OE 1885. 

BY 

COLONEL P. DUNCAN, C.B., M.P., R.A. 


J. Lecture delwered aithe "Royal Artillery Institution ^ Woolwich, Wednesday, 6 October, 1886 • 


Colonel Duncan. — Gentlemen^ the Nile Expedition was not a storm 
out of a clear sky. The chcumstances which had preceded it and 
which gave it birth^, were of „an interesting and almost dramatic 
character ; and on these I should like to dwell briefly before we enter 
on the Expedition itself. 

I want you first to bear in mind the reason why we were in Egypt 
at all; and also why we suddenly seemed to have the administration of 
the country thrown upon us. 

The total collapse of the power of Arabi at Tehel-Kebir; and the 
immediate occupation of Cairo by the English; seem to have found our 
government at home in an almost unprepared state^ and they were 
hardly ready to take up so soon the question of administration ; but 
among the decisions at which they arrived; there was one which was 
to have a very material effect upon their after policy; — namely; that 
they would have nothing to do with the trouble then existing in the 
Soudan. In justice to the Government of that day it is well therefore 
to remember that from the very first — not merely after Hicks^ defeat; 
but from the very first — they sought to avoid any interference with 
the troubles which were going on in the SoudaU; which seemed to them 
to have a great deal to do with religious excitement; but which were 
really due to other causes. 

Having made up their minds that they must rule Egypt until some 
other army could be created in place of that of Arabi, the Govern- 
ment decided that they would try and educate the future Egyptian 
army upon English lines ; and that for that purpose they would lend a 
certain number of English officers as instructors; for a period of two 
years. They also got the Khedive to order that the recruits— who 
were conscripts; as in all previous Egyptian armies — should be assured; 
on being taken from their villages; they would never be called upon to 
serve in the SoudaU; in the hope that this assurance might make the 
service in the army more popular than it had hitherto been. Ton will 
see presently how much stronger circumstances were than statesmen, 

4 VOL. sv* 
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and you will find fcliat tMs very army, wbicli was assured that it was not < 
to go into the Soudan, practically was altogether in the Soudan at the ; 
time of the Nile- Expedition. They also decided to do something for ! 
the fellaheen, in the way of irrigation works in Egypt, and also in 
seeing that the water was more equitably distributed amongst all ranks 
and classes. Perhaps in no particular was reform more needed than 
in that. The gross tyranny and selfishness of some of the ruling 
classes amongst the Egyptians in absorbing, at critical times of the 
year, all the water they could get, leaving the fellaheen without, was 
one of the greatest evils of the past history of Egypt, and you must 
bear in mind that tke Nile is Mgypt, They also decided that they Vvould 
have a police force, ofiScered partly by Europeans, but not by officers 
on the active list of our army, — ^in fact, at the commencement, this 
police force was officered in many cases by Austrians and Italians, as 
well as by Englishmen. 

' As I have already stated, the Government point-blank refused tc*« 
have anything to do with the hostilities or with the army in the Soudan i 
but they raised no objection to the employment of retired Englisl 
officers, such as General Hicks, or to the employment of officers who | 
had been in the English Militia, and of English civilians, in the force | 
which afterwards met with such a terrible fate. f 

This was the state of affairs at the beginning of 1883. The reforms 
were in full swing, and were making most remarkable progress — 
especially those in connection with the irrigation works, and with the 
army — when suddenly an outbreak of cholera on a very large scale did 
much to check the further progress of the reforms, because it sent the 
army scattered over the desert in cholera camps, and the police were 
employed upon other than in police duties, as cordons round infected 
towns, while many of the European officials, whose duties admitted of 
it, left the country. The cholera lasted practically for the whole of 
the summer. In the month of December the news came of the total 
defeat of Hicks’ army. 

Now for a few words about Hicks and his army ; and what I shall 
tell you about the probable fate of that army, is what I have gathered 
(having myself picked up a little Arabic) from men who were with him, 
and from some who were either in the battle itself, or immediately close 
to it. Hicks, an able and gallant man, went up with great energy to 
Khartoum, but with the most ghastly army I ever saw in my life. I 
saw many of them brought in from their villages, chained to one 
another, and with a species of wooden collar round their necks, and 
taken away to Snez— a nice preparation for developing a martial spirit ! 
On reaching Suakin, General Hicks had to take this army ” across 
to Berber, ^ and he succeeded not only in taking the army across, but 
also in taking siege guns, to be used in the fortification of Khartoum. 
These were the eight and nine-centimetre Krupp guns. The way in 
which they were carried was this:— two camels went in a sort of 
tandem, with poles connecting the two saddles, and the guns werrf 3 
slung between those poles. With that method of transport he sucl 
ceeded in reaching Khartoum with his guns. 

On getting there, not being under the mgis of England, he found 
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tlie old difficulty about getting pay and food for Ms meU;. and be was 
driven almost wild by the intrigues of the local pashas; but be 
succeeded in licking this army into sbape^ and in defeating the 
Mahdists at a place not veiy far from Khartoum. He for a long time 
resisted all the pressure that was brought to bear upon him from 
Oairo^ to go to El Obeid and defeat the Mahdi. It was thought that 
if he did that^ the result would be very striking, and put an end to 
all the troubles ; but he knew that his army was not yet capable of 
doing it, and he resisted the pressure that was brought to bear upon 
him, especially by Omar Lufti Pasha, the Minister of War, and Abd- 
el-Kadr Pasha, who had been formerly a strong and successful 
Governor of the Soudan. Hicks at last yielded, and, as you know, met 
with a disastrous defeat. He was deceived by his guide and led to 
a place where no water was to be had. Most of the men, tortured by 
thirst, quitted the ranks, and about two-thirds of them went away in 
the hope of getting water; the remaining third, which included all 
the English officers, was surrounded by the Mahdi^s troops. The 
two-thirds who were away are believed mostly to have joined some 
of the other garrisons that were holding out to the south of Khartoum : 
the whole army was certainly not destroyed, because, as I have said, 
I heard this account from witnesses of what had happened, and from 
some who had possibly been amongst the two-thirds who had quitted 
their posts and gone in search of water. 

When the news of Hicks^ defeat reached Egypt, the first thing that 
our Government did was to urge the Egyptians to evacuate the Soudan 
altogether. There I think they committed a tactical error. If they 
wished to evacuate the Soudan they should have done it without 
speaking about it, because the announcement was a practical admission 
of defeat, and when that admission was made, the waverers would 
naturally join the side of the conquering body, the followers of the 
Mahdi. 

But in the meantime troubles were springing up in the Eastern 
Soudan, and Osman Digna was expected to come across to Lower 
Egypt, while the advance would be made by the Mahdi^s people from 
Upper Egypt. It was necessary therefore to send an army to Suakin 
to defeat Osman Digna, or at all events to occupy him. Unfortunately 
the English Government refused as yet to withdraw the rule which 
prevented the Egyptian army from going beyond Egypt proper, even 
for its defence, and a wretched collection of untrained men, un- 
familiar both with their officers and with their weapons, was sent under 
the gallant Baker Pasha to meet Osman Digna, and, as you know, they 
were completely defeated at Teb. 

We may now concentrate our attention on the Nile. The action 
taken at this time upon the Nile by the English Government was to 
accept an offer made by General Gordon to go up to Khartoum himself, 
and to endeavour by his personal influence, which was very, very great 
in the Boudan, to effect the withdrawal of all the officials. — that is to 
say, riot merely the civil but also the military officials, — to Egypt 
proper, leaving the Soudan to the Soudanese. He went up, accom- 
panied, as you know, by Colonel Stewart, but unattended by any 


194 


THE NILE BXPEBITION. 


armed force, crossed tbe desert from Korosko to Abou-haraed hj camel, 
instead of following tbe river — went fi’om Abou-hamed to Berber and 
from Berber to Khartoum, meeting with no resistance, but being 
received with welcome everywhere. When he got to Khartoum, his 
reception there encouraged him to believe that he would be able to 
carry out what he had undertaken to do. There is no doubt that^ at 
that time the Soudanese had not quite realized that the evacuation 
of Khartoum by all the officials was contemplated, because that also 
meant the end of commerce, by which all those people lived ; but as 
they gradually realized from seeing these officials day after day 
sent away by Gordon, that Khartoum was to he abandoned to its fate, 
the step taken by them was to surround Khartoum, and to keep 
Gordon there. It was arranged that an officer was to be sent up to 
Assouan to receive the convoys of refugees as they came in, and to 
distribute them to their old homes, or to any homes they might choose 
to select. I was the officer entrusted with this duty. 

There is one division of labour in Egypt which in theory is 
admirable. Egypt is divided into provinces, ruled by men called 
mudirs. Each province has its own treasure-chest, collects its own 
taxes, pays its own officials, and remits the surplus to Cairo. The 
mudifs assuming him to be a benevolent despot, is able to do an 
immense deal of good, but he is a despot all the same; and as a fact 
the mndvrs have generally done an immense amount of harm. To an 
officer sent up, as I was, to distribute these people to their homes, and 
with full power over the administration of the country for that purpose, 
the advantage of being able to use the mudir for the purpose of getting 
transport and money and food was very great, and this system of 
decentralization, assuming the mudir to be a good man, is an admirable 
form of government. The railway from Cairo to Assiont is almost as 
bad as some we know in England, but in time, after 12 hours, I 
arrived there. Assiout became a very important point in the line of 
communication during the Nile Expedition. It was there that the 
troops took to boats, leaving the railway ; all the stores were shipped 
there, and the Commandant belonged to our own Corps, a very excellent 
Commandant, Colonel Lloyd. On leaving there, the state of the 
river, as it then was in March, 1884, was such that it took me between 
five and six days to steam to Assouan. The mudir resides at Bsneli, 
and we subsequently got through him and his agents all the trans- 
port that was required for the refugees. 

On reaching Assouan my orders were to make arrangements for the 
reception of these unhappy refugees whom General Gordon was to 
send down from the Soudan, and to fortify Assouan to some extent. 

Assouan is a very ancient city. It is mentioned by the prophet 
Ezekiel as the city Syene ; it is surrounded by basaltic hills, and has 
given the name to the stone called syenite/' It is a very unhealthy 
town, and the place I selected for the troops was on the high ground 
to the south of Assouan. A good deal of sensation was excited in 
the town by the arrival of the troops, and of '' an English Pasha," as I 
was called, and it took a very amusing form. One man came to me on 
almost the first day, and said that he had a lawsuit with another man 



THE NILE EXPEDITION. 


195 



wliick had been going on for years, and that imless he paid more 
money he could not obtain a decision, and he begged m© to decide it. 
I said, if you will go to the other litigant and can agree with him 
to accept my decision, whatever it may be, I will hear what you have 
to say j but unless you first both make that promise I have not time to 
consider it/^ He went away, and presently they both came to me, 
contented to accept my decision; both of them told thek stories, 
T gave my decision, and to their amazement asked no money for it. 
That night I was lying on the ground outside my tent, and I was 
awakened by a noise, and saw a number of people streaming into 
the camp and sitting down in rings smoking cigarettes in true Arab 
fashion. I told my servants to ask what this meant, and the people 
told them they had heard in the villages around that an English Pasha 
had come who gave his decisions for nothing, and they hoped to get 
him to decide their cases. They kept me awake all night with their 
talking, and I began to suspect that in the Arab heart there was the 
same sort of feeling that underlies the Western legal maxim, 
vigilantihus, non donnientibus, jwm subvenkmt. As a matter of fact, they 
thought it wise, I suppose, to be vigilantes that night. 

This row of hills was ultimately completely covered with fortifications 
and huts. Assouan is below the First Cataract, and immediately 
above, at a small place called Shallal (which means cataract was 
the place where the refugees who came down in the boats were 
received by me, and there for a time I kept them. I never let them 
go near my young troops, because in the first place most of the old 
soldiers were frightful sights to look at, from age, and wounds and 
sickness — enough to appal young soldiers; and in the next place, I 
thought they might terrify my men by exaggerated descriptions of the 
Mahdi^s power. I also placed a separate camp for the women who had 
come down. After settling claims and issuing food, we carried them 
down, by means of a small railway, and put them on board the boats 
below the cataract, and sent them away. 

They arrived first to my care at Korosko. General Gordon himself, 
with Colonel Stuart, started them off from Khartoum, with all the 
papers he could give them, and with a certain amount of money 
advanced. On reaching Berber there was a man there called Cuzzi, an 
Austro-Italian merchant, who had been appointed as acting Vice 
Consul for England by General Gordon on his way up to Khartoum ; 
and this man was told to undertake a further advance of money, and 
to telegraph to me every day the number despatched to Korosko. At 
Abou-hamed we had a sheikh who supplied the camels and sent the 
refugees across the desert, a hundred at a time. It was five or six 
days march, and there jvas water at only one place ; but so admirable 
were the arrangement insisted upon by General Gordon, that I never 
found that there was any distress from want of water, and they had 
always enough of the simple food which suffices for the Egyptians. 

But to go back to poor Cuzzi : his story is rather dramatic. Later 
on, when the wire from Khartoum was cut, he telegraphed to me that 
he was rather uneasy, and that he would like to get away and go 
into Egypt with his family. I reasoned with him, but he was very 
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pertinacious, and I telegraphed to Cairo for inetructioBB, and askod 
that one of the English Officers who were wdth me might 1)c billowed 
to go up in Cnzzi^s place, because I thought it very iiivportant that 
a representative of England should be there at the time. The answer 
I got was that Cuzzi might come away, but that at present it was 
not intended to replace him. I gave him the permission, and after 
staying for two or three days he started. His was the last convoy 
that started, and he was captured. Poor Cuzzi was offered bis choice 
of death or becoming a Mussulman. I do not think Cuzzi -was a man 
of very strong moral fibre, for he preferred to become a Mussulman. 
He was at once circumcised and .sent back to Khartoum wnth a letter 
to General Gordon, urging him to surrender, because the whole country 
was in the power of the Mahdi. When, however, his name went into 
General Gordon, a message came back that the General would not see 
a man who cared more for his miserable life than for his God. Cuzzi 
was then sent on to El Obeid, and nothing more was heard of him. 

At Korosko, I had a German named Giegler Pasha to help me, wTio 
had been employed in telegraph work in the Soudan, and who had 
given great satisfaction to General Gordon when he was Governor 
there. This man had a young German wife, and one reason wliy he 
was put there was that General Gordon, who w’-as always thoughtful of 
everyone, asked that some motherly European woman might meet tlie 
refugees when they first arrived in Egypt, because there were many of 
the women who had never been in Egypt proper before. 

The whole of these arrangements worked admirably, until 2,600 
refugees had reached me at Assouan, and were distributed to their new 
homes. Many more than reached us were telegraphed as having left 
Khartoum, and we were afraid something was wrong ; but at last we 
found that Genei*a] Gordon, himself getting alarmed at the signs round 
Khartoum, had sent for all the soldiers who had been despatched, and 
who seemed in any way capable of bearing arms, so that only the 
sick, the old, and the maimed, and the women and children, reached 
Korosko and Assouan. The Arab is very different from us Western 
people in his love for his home and his village ; it is a sort of religious 
worship, more than mere affection. He has very little of that love 
of adventure which makes ns enjoy changing our place of residence 
or our country ; he is a wretched creature if he is taken away from 
his village; he thinks Allah placed him there, and that it is a punish- 
ment to be taken away. Often and often, when I asked them at 
Assouan where there homes were, and where they wished me to send 
them, their answer was that they did not care, and that they would 
leave it^ to me to send them where I liked. I am not aware of more 
than a single death having occurred on the whole of that long, weary 
inarch; and this speaks highly for the admirable arrangements made 
by General Gordon. I always think it is well that we should bear in 
mind when we think of that life, which seems to have been saGrificed 
for nothing, that, had it not been for him, those 2,600 other lives 
might have been sacrificed too. 

When Cuzzi telegraphed to me that there was no more news coming 
from General Gordon, I had to communicate with Cairo. In the mean- 
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time as I liad only two battalions^ and a certain number of garrison 
gunners with some siege guns/ they sent me three more Egyptian 
battalions and two camel batteries^ and a short time afterwards they 
sent an Egyptian cavalry Regiment ; so that we had a fair force at 
Assouan. It was then necessary to push troops south to Korosko and 
Wady Haifa. There was a sort of buffer province between the Soudan 
and Egypt;, callen Dongola, governed by a man of distinct character 
and ability, and with a reputation for religion second only to that of 
the Mahdi himself. He kept reporting that he was constantly 
defeating the Mahdi^s troops, and claiming credit for these successes, 
and asking for much in return. There was doubt whether his state- 
ments were true; at the same time it was important to keep him 
friendly to Egypt. There is no doubt that he looked upon the Mahdi 
with contempt, and always refused to believe that any Mahdi could 
come who was black, or that any Mahdi could come from any place 
except the East— that is, from Mecca. There was some doubt whether 
he was not intriguing ; however, I was ordered to send him a thousand 
rifles as a present. Before the escort coming from Dongola for the 
rifles reached Wady Haifa, the people at Cairo changed their minds, 
and telegraphed that I was not to give the rifles up. The escort tried 
to take them by force, but we re-captured them, and hardly had we 
done so before another message came from Cairo that we were to give 
them up again. This was the vacillating policy which was so frequent 
and so trying to any one who was performing executive duties. 

However, we commenced the foi*tification of this place, and of 
Korosko (which is a very important one, on account of all the roads 
that come in there) availing ourselves at Wady Haifa of the buildings 
which existed in the place, which had been intended to be a terminus 
for the railway which the late Khedive had resolved on making to 
Khartoum, but he only got 32 miles towards Khartoum before the 
money gave out. It is a large, open plain, quite easy to defend, 
because the enemy would be under fire for a great distance. The 
friendly Arabs had been in the meantime bringing in word to me that 
there was danger of an advance from the Bast, on the opposite bank 
of the river to that on which the roads came out near to Assouan. 
On my reporting this to Cairo, they sent two English regiments, the 
Duke of CornwalFs Light Infantry to Keneh, and the Sussex Regiment 
to Assiout. One day a friendly Arab rode in in hot haste, and said 
that he had just heard that Berber had fallen, and that 4000 people 
had been killed. There was a great treasure-chest at Berber, and the 
Governor of Berber, Hassan Khalifa Pasha, was considered to be 
rather doubtful in his lojmlty — ^like the Vicar of Bray, he leaned to 
whichever side was in power — ^and apparently the Mahdi had influenced 
him, and it was believed that he had betrayed his trust. As I was in 
my tent that night I heard a most extraordinary noise in the town. 
It was a bright moonlight night, and looking down the hill I saw the 
citizens flinging dust on their heads, and weeping and wailing loudly. 
I enquired the cause, and I learned that a thousand of the relatives of 
the natives of the people of Assouan were known to have been in 
Berber whan it was alleged to have been taken, and these were the 
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lamentations for those who were supposed to have been killed. The 
next day the leading sheikhs of the town came to me and asked per- 
missioxi to send all the women and children to as they were 

afraid. I assured them that there was nothing to fear^ and I put 
extra outposts round the town^ under English officers^ to re-assare 
the inhabitants. But in the meantime I telegraphed, with some 
reluctance, that I thought the time had now arrived for an Englisli 
regiment to be sent up to me, and so the Sussex regiment was moved 
from Assiout to Assouan. It is curious to notice that in the third 
year of the first French Eepublic a French Brigade had reached as 
far south as that, and on the walls of a small temple were inscribed the 
names of the officers of this part of the army of Napoleon. The 
march of the English regiment through the bazaar with fixed bayonets 
had a very reassuring effect upon the people, who, being purely 
commercial people, were not apparently ashamed of showing fear ; 
and amongst them were many Christian Arabs or Kopts, who had 
reason to fear the incursion of a strong body of Arabs from the south. 

I then moved on to "W ady Haifa, until the expedition for which we 
all hoped should arrive. 

Various rumours reached us perpetually from Khartoum, but none 
of such accuracy that we could rely upon them. The coiintry is 
remarkable for rumours, the air is rife with them, and the longer you 
live there, the more necessary you find it to analyze the rumours that 
you receive with a wholesome criticism. 

I think it was in the month of August, 1 884, that the General of 
the line of communications arrived at W ady Haifa;, and that the work 
of the new expedition may be said to have commenced. It w^as, I 
suppose, the most extraordinarily polyglot expedition that has ever 
been seen, for its size. We had Scotch, English, and Irish regiments, 
we had Canadian voyageim, French, English, and Indian, we had 
Hindoos from India to work upon the railway, Kroomen from the 
West Coast of Africa for the boats, and we had Egyptians, Turks, 
and Soudanese — altogether, the most motley army, and, I suppose, the 
most admirably conducted expedition in history. 

It was decided to adopt the course- of the Nile, and (this of course, 
I can only say from what I had heard) I believe it was intended that 
the whole expedition should go by water, and there was no idea at 
first of crossing the desert to Metemneh, as one column ultimately did. 
The method of conveyance was to be in boats made on the system of 
the American whalers, and these boats were known during' tlie 
expedition as the Nile boats. They were built to carry provisions for 
nine men for a hundred days, those provisions not to be touched till 
the boats reached Dongola ; so that the army would then have in hand, 
practically, three months^ provisions, which was considered enough for 
the completion of the expedition. It was not right or wise to depend 
at all upon the district for food, for the supplies are not much more 
than are required for the people themselves.^ 

1 The necessities of the Egyptian troops wHch had been under my command during the 
previous six months had led to large accumulations of biscuit, beans, and forage at Wady Haifa 
on which the English commissariat drew frequently with great advantage. 
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The chief duties at Wady Haifa were pushing forward the troops, 
and provisions and other stores, and it may give you an idea of what 
it was to he at the neck of the bottle — so to speak — as we yreve at Wady 
Haifa, when I tell you what was the ordinary day^s work of a Commandant 
on the line of communications. At five o^clock in the morning he got up 
and visited all the camp ; at about eight o^clock all the Egyptian work 
had to be done, both military and civil ; at nine oblock or soon after, 
all the Heads of Departments met, and every telegram which had been 
received from the north or the south during the previous day (not being 
of a confidential description) was read out, handed to the Head of the 
Department concerned, and acted upon by him, and then returned. 
Sometimes I had as many as some scores of telegrams in a day from 
north and south, and perhaps I had to send as many; so you may 
imagine what it is to be, as I say, in the neck of the bottle. Then he 
had to look out for the arrival of boats, with either troops or stores, 
and for their departure by rail or camel. He had to see that on the 
railway, which had been ultimately extended from 32 to 100 miles 
from Wady Haifa, people were constantly kept at work, and that 
food and water were constantly sent out to the rail-head. He had to 
attend, of course, to his duties in connection with the English 
garrison, look after a very large hospital, and, in fact, when night 
came, what with telegraphing and receiving telegrams all day, and 
riding about, sometimes also going out himself to the rail-head, he 
was quite ready to go to bed.^ The same work, of course, had to be 
done by other station Commandants on the line, only differing in 
degree. 

The Commandant is a sort of staff-ofl5.cer ; that is to say, a senior 
officer who comes into the station cannot interfere with the discipline 
or duties of the station ; if he could, there would be no uniformity or 
system whatever ; and even if, as was sometimes the case in a small 
station, a Subaltern was in command, he was the channel of communi- 
cation to senior officers from the Commander-in- Chief. 

The getting up of the boats was a work of great labour, because the 
river was continually falling, and, in fact, towards the end, we had to 
send many of the boats round the cataract on the train. There was a 
sort of small dockyard for these Nile boats at a place called Gemai, 
a little south of Wady Haifa, where they were all finally looked to 
before starting on their voyage to the south. The 2nd Cataract there 
became quite impassable before the whole of the expedition had gone 
on. When I first went there, a steamer was towed up, and afterwards 
another, an immense number of peasantry being employed to help to 
pull them up by ropes and tackles. One open flat-bottomed boat with 
stern- wheel, was taken up in pieces, and put together above the cataract. 
If that had not been done, the subsequent difficulties would have been 
much increased, for that was the only steamer left to run from Korti 
down to Abu Fatmeh, We had a similar one below the 2nd Cataract, 
called the Water which used to carry the post bags. There were 


1 A most elaborate diary bad to be kept, and a copy sent to the Head-quarters of the Line of 
Communications, showing daily arrivals and departures, number of sick and deaths, state of 
provisions, coals, &c., train service, &c. 
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a few old steamers on the Nile, which were nsecl for towinrr, and we had 
several small steamers armed with Gardner guns, and worked by English 
blue "jackets, flying up and down the river. 

When the expedition got to Dongola, it was then advanced to Korfci, 
which became the head quarters of the army. When you get a line of 
communications of that length, ultimately 1500 miles long, you can 
imagine how great the risk is of having a weak link somewhere. Let 
us analyse, for example, how the medical wants were attended to. 
I do not believe the sick were ever better attended to in any campaign, 
or that any body of men could have worked with greater devotion and 
energy than did the officers of the Medical Staff on this Expedition. 

The system in a war like this is to keep the fighting line clean of 
useless mouths ; the sick and wounded must be got to the rear as fast 
as possible, because the food and transport at the front is rerpiired for 
those who can fight. There are field hospitals, advanced base hospitals, 
and a great base hospital. The system was, that cases which seemed 
likely to be cured very rapidly, were treated in field hospitals, or the 
more advanced base hospitals, and those likely to get ^vell within three 
months were treated at Wady Haifa ; if they did not seem likely to 
get well within three months, they were sent back to Cairo, wEich w-as 
the great base hospital. The comforts which were sent forward for 
the sick all along the line were, I might almost say, lavish in quantity, 
and required much of our transport : and certainly no other depart- 
ment was allowed to interfere with the Medical Department in the 
sending forward of those comforts.^ 

The Commissariat Department had incessant work, because so very 
little food and so very little forage could be got up the country, and 
the transport was at first quite inadequate for it. It ended ultimately 
in my being allowed to hire camels to any extent I could at Wady 
Haifa, to send forward to Dongola all the stores that -were required, 
and the system worked very well. We took a receipt from the sheikh 
of the camels, which bound him ; and we never found that any com- 
plaint arose. There was far less complaint as to the stores carried on 
the west bank by the hired Arabs than there was as to those carried 
on the east bank by our own organized means of transport. We 
found at first that the Greek merchants were quite beating us in the 
prices that they gave for hired camels, and that they repaid 'themselves 
by the enormous prices which they charged for their stores at Dongola r 
so that we had to come to a sort of compromise. 

The Ordnance Store Department also worked well. At first only 
two officers arrived; ultimately there were seventeen. The stores 
they supplied were excellent ; in fact, at some of the stations as far 
north as Wady Haifa and Assouan, we were as well off for ordnance 
stores as if we had been at Woolwich. 

The expedition was ultimately divided into two, and the great crisis 

1 The individual energy of the Medical Officers showed itself greatly in conducting the sick 
convoys to Wady Haifa from the south. 

2 Excellent work was done by camels sent down to me from Dongola by the Chief of the Staffi 
and carrying hack stores from Haifa by the west bank. The strain was at times very great, but 
on the whole the wants of the army along the line were well met. 
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occurred after that. General Barleys force^ which consisted of the 
Royal Highlanders, the Gordon Highlanders, the Duke of CornwalFs 
Light Infantry, the Stafford Regiment, and some Egyptian Camel 
Corps and Egyptian Artillery, went towards Abou-hamed. At 
Korosko a large number of camels had been concentrated to carry 
stores to Abou-hamed for General Baide^s force. The column bad been 
carefully watched — so to speak — through the telegraph and special 
messengers as it advanced; the camels were actually laden, ready 
to start ; but the news of Gordon^s death arrived before the column 
reached Abou-hamed ; and the column was re-called. I speak subject 
to correction, because I see one officer here who was there himself, but 
one of my officers told me that they were so near that they could 
see the desert round Abou-hamed from the high ground before they 
turned. They fought one battle, as you remember, at Kerbekan, and 
they destroyed the houses where the murderers of Colonel Stewart 
with their companions were supposed to have lived, and then, after 
their recall, the troops were scattered along the line in summer 
quarters — invei-ting the old European system — at Merawi, at Debbeh, 
and other similar stations on the line of communications. 

The column which was to cross to Khartoum was to go to a place 
called Metemneh, and then, availing themselves of the steamers which 
Gordon had sent down, Sir Charles Wilson and his escort were to go 
to Khartoum with, I fancy, sealed instructions ; but before they reached 
Khartoum, or just within sight of it, there 'was news (which was 
confirmed) that Gordon had been killed and the place had fallen.^ 

For many weeks, almost for months, doubts were thrown upon the 
fact of Gordon having been killed ; it was said that he had been taken 
away a prisoner, that he was living in a convent, that he was in the 
castle ; but when the subsequent evacuation took place, many people 
came down who knew perfectly well about his death, amongst others, 
three Egyptian officers who had been prisoners in Khartoum, and who 
told me separately, without any collusion, that their hands were tied 
behind their back, and that they were led out and saw Gordon lying 
on his face dead, in front of the house where he used to live. As they 
looked, this was said to them : — There is your Pasha ; what do you 
think of him now ? There seems therefore not to be the slightest 
doubt as to his death. 

You can imagine what the shock to us was when the news came of 
his death. It was a blow that was felt by every one. The look on 
every private soldier^ s face was as if he had lost a dear friend. It was 
such a terrible end of all our labours, like a woman, after all her 
travail, being brought to bed of a dead child. • A little hope was given 
us afterwards of the expedition being resumed later in the year, and 
that to a certain extent cheered the men ; but it soon vanished, and 
orders came that a withdrawal was to take place, not merely of the 
English troops, but also of the inhabitants of Dongola. 

The evacuation by the army was one of the most perfectly managed 


1 This colunm had fought two actions, and lost many gallant officers and men, before they 
reached the Nile near Metemneh, and Sir Charles Wilson started on the last stage of his Journey. 
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things in history ; the whole thing worked like a clock. The Chief 
of the Staff at Koi’ti telegraphed that he would be able to place 
2000 men at my station every week, and that he thought I could only 
get 1500 away in the boats at my disposal I was therefore ordered 
to build huts to accommodate the surplus. I consulted with the senior 
naval officer whom I had there, and with the naval transport officer. 
I built the huts, but owing to the remarkable energy of the two officers 
referred to, as fast as the men came in we put them on board the 
boats and sent them away.^ The river was very low, and there were 
banks of mud forming, which made it impossible for steamers to go 
the whole way to Assouan ; so we dS,ked the river into four daks, and 
as the barges could float over the banks, they were cast off, and then 
were picked up by the next steamer. As fast as the train brought 
in a body of men to Wady Haifa from the south, they found the 
boats ready, they were put on board, provisions were issued, and they 
were sent forward. To do that implied an amount of energy and 
punctuality all along the line which it is impossible to praise too highly, 
because at the other stations there were not the advantages that we 
had at the large stations ; and yet there never was a hitch. There was 
extraordinary perfection all along the line, and from every corps that 
came in there were reports of the extreme kindness and ability of the 
responsible officers on the Line of Communications. 

The last to come in was General Brackenbury^s column. The camel 
battery of the Royal Artillery, came in half batteries, escorted by 
Cavalry, These mounted troops came by route from Akasheh to 
Wady Haifa, away from the river, and we had to have water and food 
placed at various stations created in the desert, under a guard. 
Frequently I had a sort of nightmare lesfc the water had not got there, 
or had been looted by the Arabs ; and I was very thankful when the 
last of the mounted troops arrived at Wady Halfa.^ 

The head quarters of the Line of Communication had been by this 
time brought in to Abri, and ultimately to Wady Haifa, which 
became the southernmost point that was to be occupied. Circum- 
stances altered that again, and, as you know, at the battle of Ginnis 
aftei’ this expedition was over, the troops were considerably south of 
Haifa again. But it seems to be pretty well settled now that Wady 
Haifa is to be the southernmost point defended by the Egyptian 
Government, or by the Egyptian Government assisted by the English. 
Personally, as a matter of policy, having talked to the people and 
lived there, I think this a great mistake. I think that if you had to 
give up Khartoum, as was decided, the next best strategic point to hold 
is Berber, because that commands the road to Suakin as well as to 
tipper Egypt. Failing that, I cannot see why the province of Dongola 
should not have been held, especially as occupied by friendly people. 
It might have been held, and the mudir or his successor subsidized, the 
subsidy to be paid only while there was peace upon the frontier. Had 

1 Except when orders were given to keep certain troops at Haifa for a certain time, or a speeial 
pui’pose, as was the case with the Mounted Infantry, boats were always ready, and the huts were 
not required. 

2 The Egyptian camel batteries marclied by the' west hank &om Dongola to Haifa, receiving a 
fresh supply of food and forage from aiy stores at Sarras, 32 miles south of Halla. 
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tliat been done^ I feel yeiy little doabt that peace might ultimately 
hare been secured. The Bedouin tribes lived entirely by the carrying 
of produce from Khartoum and the south to Bgypt^ and of stores 
in rethrn ; the hire of their camels was what they lived upon^ in 
the s4me way as the people who owned the boats on the river 
in Upper Egypt lived almost entirely upon the hire of those boats for 
the carriage of gum and spices and ivory and the like from the souths 
and return stores from Cairo to the south. For the moment there 
is not so much distress felt in Upper Bgypt^ because owing to the 
presence of English troops/ and of a large Egyptian garrison, those 
boats are still frequently used. But when things resume their 
normal condition, I fear that the poverty in Upper Egypt will become 
something appalling. Just at the time Berber fell, the whole of the 
merchants of Assouan came to me with a petition that they might 
be relieved of taxation. At that time commerce had virtually ceased, 
and they showed me by their earnings and by the number of boats 
lying idle there, that they were suffering to an enormous extent, and 
that if the depression which had seized them extended and became 
more acute, it might ultimately mean the drying up of Upper Egypt. 
Upper Egypt is the place through which the stores of the south are 
transported northwards, and the stores of the north transported sonth- 
wards. Put an end to that commerce, and yon put an end to Upper 
Egypt; and that explains the hostility which has always been shown 
by the Government of Egypt to the scheme of a Berber and Suakin 
railway. Nature points to that line for getting the goods out of the 
Soudan, but Upper Egypt dies the moment you divert the traffic from 
the Nile to that railway ; and although to a certain extent the world 
may complain and say that the making of more direct roads would 
be an advantage, I think the Governors of Egypt are entitled to be 
patriotic, and say,— W e are very sorry for the world, but we like 
Upper Egypt better.^^ Although this has never been said in so many 
words to the promoters of that railway, that is, I imagine, really the 
* reason why the Councillors of the Khedive of Egypt have always set 
their faces against the Suakin and Berber Bail way; and I think it 
will be quite apparent to youjjhat it is sound and just that they should 
do so.^ 

The expedition came down; the last regiment, the West Kent, was 
stationed at Wady Haifa, my duties were over, and I was able to come 
home. Eighteen months was a long time to have been up there, away 
from anything like the civilization of towns. I cannot describe the 
sensation of hearing wheels again on getting down to Cairo — we had 
heard no wheels up the country — there were no roads up there for 
wheeled traffic. But I was able to realize a good deal, the longer I 
remained at Cairo, which was re-assuring to anyone who had been 
interested, as I had, in Egypt and its people. I saw that undoubtedly 
reforms had been effected, and that much greater justice had been 
the result of the presence of the English in Egypt. The mists of 
intrigue were still, as ever, over Cairo, but I saw pleasanter relations 
growing up between the natives and ourselves, and I believe that the 
Nile Expedition did a good deal to encourage this kind of feelings 

i The making of that railway would probably also end in Suakin being made a free port— a 
material injury to the revenues of Egypt. 
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for never did soldiers in anotlier country tlian tieir own^ beliave better 
tban our soldiers did towards tbe natives. There were IS^OOO uieu,^ 
women and children sent down from Dongola when it was evacuated^ 
to be distributed all through Egypt. ^ We brought them down on 
the west hank^ so as not to interfere with the movements of the army 
on the east bank; but there were many places^ notably at Wady 
Halfa^ where^ if the soldiers had been disposed^ they could have 
been roughs or insulting, or worse to the unfortunate women and 
children who came down from their old homes and were now homeless. 
I never once, to the best of my recollection, during the whole time of 
these 13,000 people passing through my hands, received a complaint 
against an English soldier from a refugee. That is something for us, 
who belong to the English army, to reflect upon with pride. There 
are temptations to which young soldiers are exposed, to which they 
often fall victims; they did not so in this Nile Expedition. Their 
conduct was admirable, although they were called upon to perform 
very singular duties. Often when the boats in going up the Nile got 
separated, a captain would find himself having to perform the duties 
of a private, or the private would have thrust upon him the responsi- 
bilities of a captain ; and yet they never failed. 

Everything that I witnessed in connection with the English army in 
the Nile Expedition, gave me greater pride than I had even had before 
in that profession to which I have for thirty years belonged. I think 
there is a more reasoning discipline among the men, which is doubtless 
born of better education, for the School Board has reached that class 
from which we get most of our recruits. The old iron and unbending 
discipline will not do now; we must have a discipline which appeals to 
the reasoning powers of the men. Once secure that form of discipline, 
and then officers and men work hand-in-hand. That discipline was 
greatly present in this Expedition, and looking upon the men who 
passed through my hands, I feel that any other expedition might 
go anywhere with perfect confidence, with such officers and men as 
we had in the Nile Expedition. 

Whatever may he the future of Egypt, I believe the kindly relations 
established by the good conduct and justice of Englishmen will remain. 
The problem is a very difficult one ; the future history of Egypt is a 
tangled skein ; hut there will always he in it a golden thread, telling 
traditions of English honour, of English justice, and of English courage. 

Colonel E. Maekh^m, Director of Artillery Studies. — Gentlemen, I 
think I only express the feelings of all here when I say that we have 
listened to this account of the Expedition on the Nile, which has 
been given to us by Colonel Duncau, with very great interest. He has 
collected a mass of information and detail, and given us in forty-five or 
fifty minutes that which would have taken us some hours to read in a 
book; and a great deal of it has been given most graphically, and 
some of it very amusingly. I think that Lord Wolseley, in selecting 
Colonel Duncan for the position of Commandant on the Line of Com- 
munication at Wady Haifa, must have seen that he had got a man of 
very great energy, and that he had put the right man in the right 
place (cheers) ; and I am very glad that his services there have been 
duly acknowledged and recognised. I have only to thank him again 
in your name for the very interesting lecture he has given us. 
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ATTACK FORMATION OF INFANTRY. 

BY 

LIEUT.-COLONEL G. B. MAODONELL, R.A. 


The time-worn recommendation of Let tte cobbler stick to his last 
will perhaps be applied to me, as doubtless it has already been to 
many others, who, like me, have ventured to express opinions on 
subjects out of their immediate professional groove, and were it not 
that gunners pride themselves on being soldiers first and artillerymen 
afterwards, I would shrink from the discussion in these pages of a 
subject such as forms the heading of this paper. But being a soldier, 
and not feeling bound to confine myself to the limits of the particular 
branch of the great profession I belong to, I venture to make a 
few remarks and suggestions on a subject that must be vital and 
interesting to all. And now do so without further preface or apology. 

Of the many proposals for the proper system of attack for Infantry 
we have most prominently before us the present system as laid down 
in the Drill Book, and one of home growth, namely, the Eours-deep 
formation.^’ The former bears traces of importation from foreign 
sources — it is none the worse for that — while the latter is a product of 
native indigenous thought. It is not my intention at present to 
criticise these systems at any great length, as they have been before 
the military public for some years past, and their merits and faults 
have been abundantly discussed by able tacticians. I will only use 
them to compare them very shortly with the modified plan of attack 
that I shall now endeavour to explain. 

Beginning with the service system. The frontage of command for 
the Erecting officer is much too great for one man to direct or 
control. Although he may be assisted by zealous and efficient officers 
and N.-O, officers, the frontage of two hundred paces is too much for 
him to supervise in any case, and especially so in hilly broken country 
or bush, where the men will naturally stray to the right and left in 
order to avoid the difficult places, and collect in knots or groups in 
the hollows. There they will form an irregular column, if a crowd or 
small mob may deserve such a name ; each man hindering his com- 
rade in the proper use of his arms, and, collectively, causing a general 
check, during which there is the risk of annihilation from shrapnel, 
with the certainty of companies getting mixed up and out of hand. 
The appended sketch (Pig. 1) will show this tendency. 

4, VOB, XY, 
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The remedy lies in limiting the front of command for the attacking 
companies^ and thus ensuring their direct forward advance. 

In the final stages when the advance rtiay be made by the forward 
rush of alternate companies, it will be found most difficult to get the 
widely extended body of men to move in such a manner straight to 
the front that they will not drift away to the flanks, and mask the fire 
of the troops in rear. 

Fia.l. 



Theoretically speaking, the soldier, as a fighting unit, should be 
interchangeable, and be expected to fight in any point of the firing 
line he may be drafted into. No doubt he will fight well, but this 
method of employing him is not the best. Human nature and 
sympathies must count for something : he will practically fight the 
best when he has his comrades of the barrack room, and bivouac 
side by side with him, and when under the officers he is accustomed 
to obey in every day life. 

So when it comes to thickening the firing line by hurryin^^ up 
supports, and even reserves, the men lose their company cohesion%nd 
a certain amount of uncertainty takes the place of the confidence and 
homogeneity of feeling that should pervade the ranks. It may be 
assumed to be a mistake to mix up men of different companies who 
are strangers to each other, when a grand effort is being made which 
exacts the utmost_ of discipline and mutual confidence and support. 
An amount of hesitation will be introduced, new men and new com- 
manders will appear on the scene, men of the fighting line will not 
know whom to obey, and this at a moment when to hesitate is to be 
lost^ and success depends on the onward solid surging of the attacking 


fornmtion ” is pleasing from its very simplicity. 
Ihe Battalion is at once broken up into its components of^ 

Firing line. Supports. Main body! 


THl ATTACK FOBMATION 01 INFANTRY, 


207 



Its intention is to restrict the front of company command, and to 
feed the attack from the resonrces of the company itself. 

But with all its simplicity there are grave objections to be found to 
this system. 

First, There is an element of loose formation introduced from the 
commencement of the movement forward. 

Second, The direction of the attack is not under sufficient control 
after the guides or bannerets may have been disposed of by the enemy. 

Third, At the final stages of the attack a heavy concentrated fire 
cannot be maintained when the men drift into the firing line in thin 
films of skirmishers, and at the supreme moment, when victory or 
defeat hang in the balance, the reserve is too feeble to be of any great 
value in deciding the fight. 

As an alternative to the plans I have glanced at above, I bring 
forward a proposal of my own, in which I advocate that the attack 
should be made, supported, and finally reinforced by the company 
itself. This plan does not diflfer from the former but in its details and 
the greater cohesion of its units. 

The following may be assumed as being the principal requirements 
for a good system of Infantry attack per company, 

1st, The formation of the firing line should be simple, readily 
assumed, the distance between individual units not too great, and the 
whole proportioned in numbers so as to be within the control of an 
officer. 

2nd. The closed bodies in support must not afford too large a mark 
for aimed fire. 

3rd, The firing must be close and well kept up from its commence- 
ment, and must increase in intensity as the position is approached, its 
greatest intensity being at the moment when the position is to be 
carried by the rush. 

4th, The main body must be of sufficient strength to give this 
increased intensity of fire, and also to be able, in close formation, to 
give an almost column impetus to the rush. 

5tJi, If the attack should fail, the troops should be able to withdraw, 
holding the enemy in check, and re-forming with as little delay and 
confusion as possible. 

This last condition is perhaps the most difficult of all to fulfil, its 
successful completion will entirely depend on the sang froid of the 
officers, the discipline of the troops, and the amount or extent to which 
they are mixed up or in confusion. 

By my plan the front of command per company would be so lessened 
that the personal influence and example of the officer in command 
would be felt all through his part of the firing line, while the danger 
of overlapping or masking adjacent companies would be lessened, and 
the thick chain of skirmishers who form the firing line will be more 
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surely guided to tte point of attack. In tie beat of action^ and amid 
the almost incessant roar of a breech-loader fire the voice cannot be 
heard at any great distance. I have had some experience of this some 
time ago, when in command of a brigade of volunteers, I found it 
impossible to regulate the fire : even when assisted by a large staff of 
officers of the regular army, our efforts to make ourselves heard only 
extended to a few paces to the right or left of our positions. 

Before bringing my system forward, I would have liked to have 
noticed the continental plan of large companies, as it seems to me to be 
the readiest way of solving the difficulty, but since the consensus of 
high military opinion has pronounced itself strongly against its applica- 
bility to our British Army system, I will not discuss its advantages, 
but will proceed to explain the system I advocate for adoption. 

I propose that the numerical strength of our companies should be 
increased to 128 men exclusive of sergeants and buglers. I would 
also exclude clerks, servants, batmen, &c., from the fighting strength, 
which, as I have said above, would consist of 128 rank and file 
N.-C.-officers and men. 

This company would be divided into— 

4 subdivisions of 16 files each. ^ 

8 sections of 8 „ 

16 half sections of 4 „ 

A company of the above strength would be quite strong enough to 
be able to take care of itself when on detached duty, while its absence 
from the battalion would not (comparatively speaking) be a source of 
weakness to the latter. 

Fio. 2. 


A CoMPAiTT or 64 Kiibs ih Line. 



HaIiP Sections aeb not shown. 


1 One sub-division of selected good shots to form the firing sub-division. These men should 
he distinguished from the others by some badges other than those of marksmen, that would give 
them some social distinetion, which would be an honour to gain, and the loss of it would be felt as 
a disgrace. 
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The Peoposed Paeade aed Manoeitveb Foemation. 

A 



Bight of these companies on a war strength of 128 rank and file per 
company^ would form a battalion of 1024 combatants under the 
command of a Lieut.- Colonel. Two of them would form a suitable 
command for a Major. The front of a company like the above 
would be 51 paces. The front of a company column; or column of 
subdivisions would be 12 J paces. By this arrangement there will be a 
firing line of one sub-division or 32 men^ sufficient as a command in 
frontal extent for one officer and two sergeants to control and direct. 
One sub-division or 32 men will form the support for this firing line. 
Two sub-divisions or 64 men equal in numbers to all in front will form 
the main body or reserve. The firing line of a company would, when 
extended, cover the whole front, the individual units being a little 
over 1^ paces from each other — measuring from the centre of each file. 

It may be objected that in this elose extension the men are separated 
at too small intervals, and that in thus placing them I defeat the 
advantages of the extended formation ; but in my experience the closer 
one can get the men together, the better will be the work you can get 
out of them, and the more easily will they be guided and brought to 
the front. 

The losses sustained by Infantry in an advance have been made too 
much of, and the examples that have been quoted are taken from cases 
where extended formation did not form a part of tactics. True, the 
Prussian Guards at St. Privat suffered enormously when, against all 
orders and regulations, they were made to advance in line of battalion 
columns against an unshaken enemy. The Russians at Plevna ex- 
perienced a similar fate. After such striking and ghastly experience, 
attempts of a like nature will never be renewed: if they are, the 
results may be safely counted on beforehand. 

The wasteful and unscientific system of firing a great number of 
random shots at a closed mass of assailants will be successful, provided 
the fire is kept up long enough, but would be ineffective against the 
undulating ever-advancing line of a modern firing line, which is in 
constant movement, and can retaliate by a three or four to one fire 
against the defenders of the position, when, in addition to this 
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advantage of numerical superiority^ tlie assailants have liad the 
approach to the position simplified by a preparatory artillery fire^ the 
apparent disadvantages of the attacking force disappear ; the long 
range nnaimed fire will lose its target^ and the aimed fire at effective 
ranges will be met by something vexy far superior. In illustratioii of 
the very small loss that an extended line of Infantry can suffer^ eveia 
under heavy fire^ I will introduce an anecdote. During^ the Egyptian 
campaign of 1882^ a certain battalion of a veiy distinguished regiment 
had; on the morning of one of the actions that preceded Tel-el-Kebir; 
50;000 rounds of Martini-Henry ammunition served out; and when the 
fight was decided (it was at Kassasin Lock) every round was fired off 
and the battalion returned to camp without having accounted for a 
single man of the enemy; though they wei’e in masses in front of them. 
I only quote this instance; as the facts were given to me by the officers 
of the battalion. No doubt some of the enemy were hit; but after all 
this expenditure of ball carti’idge none of them were left behind. 
This failure may be accounted for by the presence in the i^anks of so 
many of the so-called Army i*eserve; most of whom had not fired a 
rifle for many years back.^ 

When shooting at a target or enemy; men are not all equal in 
mai'ksmanship ; in thiS; as in eveiy other pursuit; amusement or sport; 
there is a certain level that divides the few pi'oficients from the great 
multitude of mediocrity. ThuS; men may be good cricketerS; rac€|uet 
or billiard playerS; or shots at game; but there is a certain point of 
excellence beyond which the diligent practice of a lifetime will not 
advance them. It is the same in rifle shooting; some meU; whether 
from defective vision; nervous temperament, or, even as some say, 
from the colour of their eyes, can never attain excellence as lufle shots 
at long ranges. The army contains a great many so handicapped, and 
taking this into consideration, it will be well to prepare the company 
beforehand, so that all the marksmen and fair long range shots should 
be assembled in the fixing sub-division that will commence every 
action; these will foi'm the hax’d polished head of the spear, so to 
speak, while the inferior shots, all good stalwart men in their way, may 
be txmsted to form the supporting masses that will be brought into 
action at the filial phases of the attack. This system of selection 
would create a spirit of emulatioxx in the companies, and make it the 
ambition of every soldier to try his utmost to qualify himself for 
admission into the corps cV elite of the company ; numbers will fail to 
come up to the standard of excellence; but the desire to qualify will 
doubtless benefit the general shooting efficiency of the whole body. 

A battalion of eight companies of the strength I have proposed 
would give a fighting effective of 256 choseix xfiflemen to commence the 
attack with; and cover its advance to decisive ranges. 

The Drill Book, and also some tactical handbooks, lay down that the 
extension of Infantry for attacks should take place at a distance of 


i It is a pity that these men cannot be assembled yearly at the Bxstrict Hegimental Depots, and 
put through a short musketry course. Failing this, they ought to be Militiamen or eiiecti?e 
Volunteers. 
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2000 yards from t"he enemy^s position ; ttis^ no doubt; is most necessary 
if the attacking force appears on tlxe field of action in large close 
battalion masseS; but mth the small frontage of the company columns 
of attack (each being only 10§ yards) the mark they would present to 
an enemy would be so small that an advance in close formation could 
safely be undertaken until such a distance was reached, when the mark 
so visually widened, that aimed fire could be directed on it with some . 
precision. If even a short distance of say 400 yards could be quickly 
got over in this formation there would be a great saving of time, and 
the direction and the cohesion of the men controlled and retained with 
less trouble. Of course, from the nature of the organization, frontal 
extension into a firing line, and the lengthening out of the company 
column into its parts of supports and main body can be carried out at 
any tim©^ when circumstances demand the necessity of such a step. 

The general idea of an attack carried out on this system is that 
after the preliminary artillery duel, when the hostile guns have been 
sufficiently crippled, the attacking Infantry will emerge from the cover 
under which they have remained sheltered, and appear as a line of 
company columns at deploying intervals supported at due distance by 
the second line. These will proceed at a rapid pace until the 
necessity of frontal extension occurs, when the firing sub-divisions of 
companies will extend and form a continuous firing line with the usual 
intervals between the companies, the supports and main bodies will 
remain halted, lying down, and move on when they have obtained the 
necessary distance from the front. 


Fig. 4. 

Company Coiumn op Attack. 
l8T Stage. 


PlRmcS* LINE 
(32 men). 


Ch SUPPORT^ 
FILES; 


IN OPEN db 
:H men]. 


Captain. 

Lieutenant. 

Color- Sergt. 
rS Sergeant. 

^2^ Bugler. 


A 


Main Body (64 Men). 


1 It must be kept in mind that there is a very considerable difference between the magnitude of 
objects freely seen and those viewed through a scale. The apparent magnitude of an object is 
much greater than the measured one. The visual aspect of the front of one of these company 
columns, when distant 2(X)0 yards from the eye of the observer, is so minute that it would be most 
difficult to direct fire on it with any degree of precision. 
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A battalion would then have, — 

In firing line 256 rifles. 

In support ... ... 256 „ 

Main body ... ... ... 512 „ 

I am not an advocate of the so-called open drill system, which I think 
is a fallacy, open drill will soon degenerate into loose drill. The open- 
ness will exhibit itself spontaneously, even with drilled troops, in a 
most nnpleasant and undesirable manner at times when least wished, 
and if taught in peace time will break out in an exaggerated form 
when the men are under fire and less easily held under control. It 
may in the course of an action lead to a series of brilliant hand-to-hand 
combats, but these, interestingthough they may be in the gymnasium, 
are useless in warfare, where success depends on the combined effort 
of the masses. 

I regret that the means at my disposal have been insufficient to 
enable me to make any large experiments on the subject I have 
endeavoured to put forward. What I have written has been deduced 
from observations made on a single company, but the action of a 
battalion is only that of so many such companies acting in accord: 
hut I hope that some officers of the regular or auxiliary forces will, 
when they have an opportunity, give my system the benefit of a trial. 

The company main body considered as such will, in ordinary cases, 
be under the orders of the company commander, and be held as a 
reinforcement to its own fighting line and supports in front : but 
circumstances may happen when it may be necessary to concentrate 
all the company main bodies of the battalion to act in a mass under 
the Lieut.-Oolonel, and from the weight of fire and numbers force a 
weak point in the hostile position. All or portions of the company 
main bodies can easily be employed for this purpose, without losing 
their company individuality, and be launched at the weak point of the 
defensive line, which an observant Commander will not fail to detect 
during the advance. 

Fig-. 6. 

CoMPAurr CoiiXJMjir op Attack. 

Final Stage. 


k 


The arrival of such a compact body, of comparatively fresh com- 
batants, at the point of attack will have most powerful influence in 
deciding the issue of the action. 
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I know I h.ave been too prolix in enunciating my plan^ and now 
before closings will sum up tbe whole in claiming the following 
advantages: — 

1. The advance can be made in a manageable formation, and with 
diminished risk. 

2. The company columns can^ at any period of the advance^ be 
transformed into attack formations with great rapidity. 

3. The firing line is thick^ strong and flexible^ well under command 
at all times, and furnishes an abundance of fire without an undue 
crowding of the men. 

4. The men are brought up into the firing line without the liability 
of being mixed up with those of adjacent companies. 

5. The blow of the shock is very heavy, as masses of men and fire 
can be brought into the vital parts of the enemy^.s position. 

6. If the attack should be unsuccessful the retreat can be made 
with order. 

Finally, as the whole system is based as a starting point on the old 
fashioned shoulder to shoulder drill, the tactical changes requisite for 
the difference between civilized and savage warfare require no peculiar 
or particular instruction for the troops. 

Leith Foet, 

30th October, 1886. 


P.S. — In order to avoid any misapprehension of the nature of the 
scheme as set forth in the foregoing paper, I wish to state that it will 
not involve any plan for the augmentation of the Infantry of the Line 
in peace time. 

For instructional purposes the present small companies will have to 
be amalgamated on parade so as to obtain a sufficient numerical 
strength. On mobilization the large war companies will be formed by 
drafting men from the territorial reserves into the ranks of the 
companies on the peace strength. 
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PRINCE KRiET ZU HOHENLOHE INGELEIN&EN. 


TBASTSlrATBI) BY 

MAJOR N. L. WALFORD, R.A. 


2nd Letter. 


The tjse made of Field Amillbbt during the War of 1870. 

In the campaisn of 1870, the Prussian artiUery found itself, at the beginning of 
tk 4?ra Lch betted position than was the enemy’s artillery, as regarded 
the question of nate'riel-, since all the Prussian guns were 
besides, constructed in confoi-mity with our technical process, ^ 

moat recent inventions. The French guns, on the other hand, were stiU «ie old 
bronze S.B. guns, which had been altered on Lahitte s systein. This alteration 
was a sort of half measure, out of which they had made a 
they held because the guns had done good work in the war of 1869 ibeir toe 
was^very far inferior to that of the Austrian guns in 1866. Moreover, the 
leaders of the Prussian army knew in 1870 how to bring up their artillery 
everywhere, at the exact moment, and in sufficient numbers. f tqrr „„„ 

To the historical examples which I have borrowed from the war of p66, you 
might be tempted to oppose this argument ; in this campaign we fought offensive 
battles only, the defender could thus more easily than the assailant bring into 
action a considerable mass of artillery, since the latter had gradually to change 
his order of march into the order of battle. But this argument has an apparen 
value only ; Nachod and Trautenau were chance encounters, in which both adver- 
saries had to similarly change their formations, while at Komggratz the 3nd a,rmy, 
for its part, was able as soon as it came on the scene to deploy a mass of artillery 
superior to that of the enemy. How was it then that the other armies could not 
do the same ? Good Generals ought to know how, even when they take the ofen- 
sive, to put into position at the desired moment the necessary mass ot artillery. 
In is 70 we fought hardly any but offensive battles, and the leaders of the army 
knew perfectly how to satisfy this condition. I shall study only the battles 
which were fought up to the 1st of September, for the later engagements, being 
between seasoned and well-trained armies and newly raised and inexperienced 
troops, cannot serve as a basis for establishing the rules which should be observed 

in actions between armies of an equal value. , „ 

I shall once more follow the official account of the General Staff m its 
chronological order, and I shall therefore begin by the action at Weissen- 
burg. I read that the French had not the least idea of the advancing move- 
ment of the hostile troops until Bauer’s Bavarian battery opened fire on 
Weissenburg at almost the same moment as the light infantry of the 10th 
battalion. Later on this battery was reinforced by Wurm’s battery. When 
this reinforcement had come up (at 8.30 a.m.) the preparation of the 
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infantry figlit was comnienced. Both batteries were exposed to ^ the fire of the 
enemy’s infantry. In a similar manner the advancecl-giiarci of the 5th corps 
opened the action by the fire of two batteries, wliicli were reinforced by two 
batteries of the 11th corps. But very soon the 5th corps advanced its corps- 
artillery also at a trot ; these, before 11 a.m., took up a position with 30 guns to 
the south of Windhof. At the last 66 guns supported the decisive attack. 
During this attack the artillery fired at the closest possible range while blowing 
in the gates of Weissenburg after the infantry had found itself unable to break 
them down ; again it went under a most deadly fire from the enemy’s infantry, 
for the purpose of bombarding the Chateau of Geissberg, after that the efforts of 
the infantry to take it by assault without waiting for the guns had coiiipletely 
failed. It appears that Haupt’s and Kipping’s batteries were used for this 
service, with the addition of the 3rd heavy battery and the 2nd brigade of Field 
Artillery, which stood on the hill crowned with poplars; there w^eie thus 42 
guns in a half circle round the Chateau. It is not easy to make out from the 
official account if all these had opened their fire when the defenders surrendered. 
We may add, finally, that after the action the artillery took part also in tlie 
pursuit. 

It was natural that in this action, considering the enormous superiority of the 
Germans, they should employ more artillery than the French. But the fact, 
that, though this superiority was equally marked as regards the infantry, 66 guns 
came into action against 18 in the preparation for the attack is characteristic, 
when we compare the use made of the artillery in the war of 1866. 

Two days later the battle of Worth was fought. The official aceoiint tells us that 
origiually the General-in-Chief and his Staff had not intended to fight on the 6th of 
August. The battle was the consequence of a reconnaissance, and tlie sound of tlie 
guns of the different corps decided them to go reciprocally to each other’s aid. 
fibroin this it resulted that partial and isolated movements were first made, and were 
after a certain time abandoned. The tendency to employ artillery early in the 
action was again characteristic of the battle. The first reconnaissance even, 
before the infantry had fired a single shot, was commenced by Gaspari’s battery ; 
and when tlie noise of this cannonade decided General von Bothmer to advance, 
he also began with artillery fire. The sound of firing, which resulted from 
Bothmer’ s reconnaissance, led General von Kirchbach, not only to continue the 
reconnaissance which his advanced guard had been making (but which had been 
stopped), blit also to direct a serious attack against the enemy’s position. He 
deployed his artillery from the first, and brought at once into" action every gun 
that was present with the corps ; he formed in combination with the 24 
guns of the lltli coi*ps (which at this moment had also opened fire from 
near Gunstadt) a continuous line of fire from Gorsdorf to Gunstadt. At this 
point then, after 9.30 a.m., 108 guns were in action, and this not only before the 
infantry had carried out its first attack, but even before it had changed from the 
order of march to the order of battle. The deployment took place under the 
protection of these 108 guns. After observing the manner in which the artillery 
of the 5tli corps was thus used, we involuntarily think of their gradual employ- 
ment at Nachod. The official account speaks strongly of the enormous effect 
produced by this artillery. 

In the 11th corps also, the 21st division, which led the march, sent all its 
artiHery (24 guns) to the front to Gunstadt, to join the leading battalion, and 
thus made it possible for it to assist that of the 5th Corps. At a little after 
1 p.m. this line of artillery was reinforced by three batteries of the 1st Bavarian 
corps, at Gorsdorf, batteries which the 1st division of the corps had also sent 
to the front; at this moment nearly 200 guns— including the remainder of the 
artillery of the 11th corps— were ready to reinforce the front of the 6th corps, 
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And tliis took place immediately after the preparatory phase of the action, for 
up to this time the only infantry of the Snd Bavarian corps engaged was the 4!th 
division, (which was in wooded ground, and could not bring all its artillery 
into action,) the 20th brigade with part of the 19 th of the 5 th corps, and the 
brigade of the advanced guard of the 11th corps. But as soon as the 5th corps 
had pushed forward its celebrated frontal attacks, against the vineyards on the 
other side of Worth, sufficiently far to render a space available for artillery, we 
we find that batteries hurried up from our side to reinforce the line of skirmishers. 
The 11 til corps also, while its advanced-guard brigade (the 41st) was engaged 
with the enemy, had also begun by bringing 12 batteries into action before em- 
ploying tbe infantry of tlie main body, who during this time changed from order 
of march to order of battle. Only two of its batteries were not engaged from the 
beginning, and these were retained in rear, not because it was desired to form a 
reserve, but simply because there was not enough room to place them also in 
position. 

Then the infantry of this corps seized the Mederwald. When the infantry 
found itself prevented by the enemy’s fire from continuing its advance from 
the northern edge of this forest, the artillery was pushed out to the front. 
Eight batteries came into action in the very thickest of the infantry fire 
and supported the attack which was directed against Elsasshausen, just 
as later on they assisted the infantry to repulse the counter-attacks of 
the enemy ; on this occasion they many times fired case in place of shell. 
Between 3 and 4 p.m. 13 batteries had already been hauled up the scarped 
heights on the other side of the Sauerhacli and prepared the way for the attack on 
Eroschwiller with the fire of nearly 80 guns at a very short range. At this point 
single batteries advanced in front of the line of skirmishers attacking the village. 
The 1st Bavarian corps which had this day to fight principally in woods, could 
employ very little artillery except the first four batteries which advanced beyond 
Gorsdorf. During the pursuit, in the evening, the artillery stiD supported the 
other arms at all points. It is impossible to avoid noticing the contrast between 
the manner in which the artillery was used at Worth, and that in which it was 
employed at the battle of Skalitz. 

On tbe same day on which the battle of Worth was fought took place 
also that of Spicheren. This battle again was not designed beforehand, and 
might be described as the result of an accidental encounter. Nevertheless 
the artillery, in superior number, opened the action. A little before noon the 
battery of the advanced guard of the 4th division was engaged, and shortly 
afterwards, at noon, four batteries (24 guns) opened fire. They took up their 
position fairly near the enemy’s artillery and on a half-circle, and thus compelled 
the Erench battery, which stood on the northern extremity of the Rothe-berg to 
retire to a position in rear, and so prevented it from firing on the low ground by 
which the infantry was to advance. 

An hour later the Prussian batteries advanced to within reach of infantry fire 
from the enemy on the Galgenherg, in order to facilitate the advance of their own 
infantry on the Eothe-herg. They obliged the enemy’s artillery, which had 
established itself there, to continue its retrograde movement, while at a later hour 
the advanced-guard battery compelled the artillery of the enemy, which was 
firing on the foot of the Rothe-berg, to fall hack in rear of Stiring-Wendel. 
The divisions which arrived after General von Erancois had taken the Rothe- 
berg also sent their artillery to the front. Thus the 16th division, after 3 p.m. 
pushed forward tivo batteries under the escoi*t of a regiment of cavalry, while 
before this, a little after 2 p.m., the 5th division had sent one battery forward. 
At this time six batteries of the 1st army and one of the 2nd were keeping up a fire 
superior to that of the enemy ; they drove hack his artillery and shook his iufantry. 
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While, from 4 to 6 p.m., the two infantries fought fiercely with alternate success, 
the batteries were in full play, and over and over again aided our infantiy to 
repulse the very energetic counter-attacks which that of the French made, with 
the object of regaining from the Prussians the advantages which they had won. 
Eventually two other batteries of the 5th division even climbed the Eothe-berg 
by a very steep mountain road, which had been considered as absolutely imprac- 
ticable for artillery ; they came into action in the midst of the very hot fire of the 
enemy’s infantry and forced those of the enemy’s troops who still held the height 
to continue their retreat ; and this although they themselves lost oiie-lialf of their 
men. Though the result obtained by them cannot be considered as absolutely 
decisive, nevertheless the possession of the Eothe-berg was assured to us from 
that moment. 

The final decision of the action could only be obtained by the capture of the 
hill of Forbach and the taking of S tiring- Wendel. This was commenced by 
sending the artillery to the front to prepare the attack. At 6.80 p.m. as many 
guns as could find place there (86) were brought into action on the hill of Foist ; 
two batteries had to remain in rear as there was not sufficient room for them. 
From the top of this hill the 86 guns fired vigorously not only on the above- 
named points, but also in part, during the last moments of the action, even 
farther in advance np to the hill of the (xolden-Bremm, until darkness put an end 
to the contest. Eleven batteries in aU (66 guns) had been employed in this battle. 
Not one battery, of ail those which were able to reach the field of battle, remained 
inactive, and though the troops arrived for the most part by small fractions, as 
the railway brought them, it was yet found possible to obtain the action, one, 
complete and entire, which is produced by a mass of Artilleiy. Thus the 4tli 
light battery of the 1st corps, which arrived by rail on the field of battle, directly 
from Konigsberg in Prussia, at once took part in the fight. 

And now, my dear friend, compare all this with the use which was made of the 
artillery in the action at Trautenan, the 27th June, 1866, which fight also was 
consequence of an accidental meeting. 

Like the battle of Worth, that of Colombey-Nouilly had not been contemplated 
beforehand. It was the consequence, as was the former, of a reconnaissance 
made by an advanced-guard, to whose assistance the nearest troops afterwards 
hurried. This advanced-guard commenced its reconnaissance, as that of the 6tli 
corps at Worth had done, by the fire of artillery, and very soon engaged its two 
batteries. The advpced guards of the 1st and of the 2nd divisions of infantry 
hastened up to its aid, and sent forward at a trot, far in advance of the infantry, 
aE the available guns under an escort of cavalry. 

Shortly after G-eneral vou der Goltz had exchanged his first shots with the 
enemy, that is a little after 4.80 p.m., 30 pieces had already opened fire, though 
no engagement had been expected. At 6 p.m. the number of batteries in the 
artillery line was increased to 10 by those of the main body of the 18th and 1st 
divisions, which also had advanced at a trot in front of their infantry. A short 
time afterwards, also at the trot, the whole of the batteries of the 1st corps 
arrived in one group on the field of battle; they had been in bivouac, and 
were pushed rapidly to the front, some with an escort of cavalry, others 
with none. Shortly after 7 p.m. they formed a formidable line of 90 guns, 
of which 24 (of the 1st brigade) crossed the Colombey stream, and even 
unlimbered in the line of skirmishers. Including the seven batteries of the 
7th corps, from that moment 182 guns took part in the action, and continued 
their fire until darkness came on. They assisted powerfully to repulse the 
energetic attacks which the enemy directed against the front and riglit fiank. 
Like ^ the batteries of the 7th, 1st, and 2nd divisions, the artillery of the 18tli 
division and that of Luderitz’s cavalry brigade, coming from the south, preceded 




tlieir OWE troops to tlie field of battle, in order to prepare tbe attack, while the 
infantry followed and deployed. 

The battle of VionyiUe-Mars-la-Tour was also rather an improvised than a 
premeditated battle, though, on the 16th of Angnst, a collision with the enemy 
was expected. The battle again beg’an by a reconnaissance, and this reconnais- 
sance was prepared by the fire of a mass of Horse Artillery of no less than 30 
guns, ;f or the effect produced by the artillery of the 5th cavalry division, which 
had four batteries, was soon increased by that which, to the south, was caused by 
tlie battery of the 6th cavalry division. After the fire of this artillery had 
thrown the enemy’s bivouacs, particularly those of cavalry, into the desired con- 
fusion, the French infantry, thanks to its immensely superior nuinbers, drove back 
the cavalry on the advancing infantry (10 a.m.). The head of the 5 th and 6th 
divisions appeared on the field of battle advancing from G-orze and Tronville. 
While they were preparing to make head against the enemy, who were gaining 
ground, and . while in part they found themselves committed to a most serious 
struggle with him, (as was the case with the troops of the 5th division), all the 
batteries of which the corps could dispose advanced at the trot on two lines of 
march j at 10 a.m. the four batteries of the 6th division arrived, at 10.80 the 
two batteries of Horse ArtiUery of the Corps- Artillery, about an hour later the 
brigade of Field Artillery of the Corps-Artillery came up, while the 5 th division 
sent all its batteries, to the number of four, to which in addition the battery of 
Lyncker’s detachment of the 10th corps joined itself. Between 11 and 12 
o’clock a most powerful line of artillery crowned the heights from Tronville as 
far as the wood of Vionville. It included then 21 batteries or 126 guns, namely, 
four batteries of the 5th cavalry division, one of the 6tli cavalry division, four 
batteries of the 5 th, and four of the 6th divisions of infantry, one battery of 
Lyncker’s detachment, Major Lenz’s two Horse Artillery batteries, and four 
batteries of the 2nd brigade of the Field Artillery of the Corps- Artillery, and 
finally, since 9.30 a.m., the battery of Lehmann’s detachment. Some of these 
batteries had, up to the moment of the arrival of their own infantry, to defend 
themselves against the masses of the enemy’s infantry without the assistance of 
any other arm. Before all this mass of artillery had as yet commenced to fire, 
the 6th division of infantry had taken Vionville, (at 11.30 a.m.). It then (at 
noon) captured Flavigny, being on this occasion supported by a fraction of the 
5th division. The line of artillery of which we have spoken above was, about 
3 o’clock, reinforced by four batteries of the 20th division, which brought its 
strength up to 150 guns ; from that moment until the end of the battle it did not 
cease firing. 

I need not, doubtless, enter with you into the details, nor tell you how the centre 
of this line gained ground by advancing and holding its position along the road 
which runs from Gorze to Flavigny, nor how its left wing, posted at the high road, 
stopped short a very dangerous turning movement which the enemy attempted, nor 
how at length, in the evening, the right wing advanced with the two other arms, 
when they all assumed the offensive, and occupied the plateau marked^ 989, the 
possession of which had been disputed with so much obstinacy. It will be suffi- 
cient for my pni'pose to show that this fact proves decidedly that complete 
darkness alone imposed silence on this mass of artillery. 

When, aboxit 2.30 p.m., the 20th division of the 10th coi*]ds arrived at 
Chambley, in proximity to the field of battle, the first thing that it did 
was to send the whole of the artillery which was present with it, that 
is to say eight batteries, to the assistance of the 3rd coips ; of these, four, 
as I have already said, supported the centre, while four prolonged the left 
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1 On the plan of the battle. — 
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Gravelotte- 
St. Privat, 


wing to tke nortli of Tronville, in order to oppose the turning movement 
by which they were threatened in that direction. A part of this artilleiy had 
left its infantry at Saint- Julien and advanced at a trot. It arrived just in time 
to support tlie left wing, which suffered seriously until the moment (8.S0 p.m.) 
when the head of the 20th di\dsion came up. Thus the 10th corps brought all its 
available artillery into action before the infantry took part in the struggle (except 
such detachments as had been already placed at the disposition of the 3rd corps,) 
for half of the 19th division, with the two last batteries, were not yet present. 
It was with the half of this division that these last batteries also took part in the 
unsuccessful attack directed against the plateau of Bruville. They afterwards 
prolonged tlie line of artillery at the high road. As regards the Artillery of the 
Griiard, the 1st battery of Horse Artillery, which came up with the brigade of 
dragoons, was on the spot and neglected no opportunity of participating in the 
struggle. It was this battery which in some degree prepared the way for the 
great cavalry fight which took place on the left flank. Finally three batteries of 
the 8th corps took part in the action between 3 and 4 p.m. Every gun therefore 
to the number of 210, which could posibly reach the field of battle, assisted in 
the contest, and during several hours in the course of the afternoon they all fired 
simultaneously. 

In the decisive battle of G-ravelotte-Saint-Privat the artillery came upon the 
scene at every point in still larger masses. This gigantic contest was begun by 
the fire of the artillery of the 9th corps. This corps commenced by bringing 
into action the artillery of the 18th division and the Corps-Artillery. By noon 
54 guns were present at this point in advance of their infantry, and allowed 
themselves to be carried by their zeal so far to the front under a most effective 
fire of the enemy’s artilleiy and infantry, that one battery was destroyed by the 
hostile missiles, while the others, after liaving fired for two hours, were no longer in 
a condition to continue the struggle. About an hour after these 54 guns, the five 
Hessian batteries of the other division came into line on the left of the Bois de la 
Cusse, and on their arrival this line of artillery amounted to 84 guns. This 
total was increased to 90 by the arrival of the liorse xirtillery battery of the 
Hessian cavalry brigade, which posted itself to the east of Yerneville. Almost at 
the same time the four batteiies of the 1st division of the Guard and the Guard 
Corps-Artillery took up their position on the left of the Hessian batteries and 
prolonged the line up to Saint- Ail. From after 1 p.m. there were therefore 
at this point 138 guns which had opened fire before the infantry masses had been 
engaged. During this time the 7th corps supported the 9th m its struggle by 
bringing up its artillery, which after 1 p.m. opened fire with seven batteiies. 
At the same time 11 batteries of tlie 8th corps posted themselves on their left 
and commenced firing, so that the battle was begun by the fire of 108 guns which 
stood before the front of the 1st army at Gravelotte. 

A very instructive episode, and one very interesting as regards the part played 
by the artillery, was the capture by assault, during the cannonade which then 
followed, of Sainte-Marie-aux-Clienes ; this took place at 3 p.m. 13 Saxon 
batteries and 10 guns of the Guard Corps- Artillery, a total of 88 guns, were 
drawn up in a half circle around this village and opened fire on it, and our brave 
infantry, attacking with the greatest dash, passed without a check through the 
whole village and seized at once the opposite edge. The artillery of the 12th 
corps came up also to prolong the mass of artillery in the direction of Saint- 
Pnvat, while the artiUery of the 2nd Guard division did the same by pushing* 
three batteries into the line of battle at Saint-Ail and a fourth at the cente in front 
of Amanvillers. If we study the plan in the official account, which gives the state 
or the battle at 5 p.m., we find the German artilleiy acting in three great groups • 
the mass on the nght wing at Gravelotte, directed against the position of Point- 


19 


dii-JouTj was composed of 27 batteries; that of the centre, in action against 
Amanvillers, had 13, and that of the left wing, firing on Saint-Privat, 80 batteries. 
But five of these batteries had been already brought to the front at Gravelotte, 
and were engaged in the middle of the infantry fight. Only such batteries had 
been left in reserve as could find no room in the Gravelotte position. In the 
centre, on the other hand, the line of artillery had been reinforced by borrowing 
guns from the 8rd corps, which formed a reserve. 70 batteries, or 420 guns, 
had thus commenced firing before the masses of infantry were sent forward to 
the decisive attack. The available masses of artillery might have been 

employed as powerfully and successfully against the village of St. Privat, as they 
had already been against St.-Marie-aux-Chenes, if they had been informed that 
the attack was intended. When suddenly the masses of infantry, as they 
advanced to the assault, masked the fire of their own batteries, and 

attacked the as yet uninjured village but w^ere unable to continue their 

advance, the batteries hastened forward into the infantry fire, and so over- 

whelmed the place with shells, that its capture became possible. 

Wherever the infantry passed to the decisive assault, the artillery, as at 
G-ravelotte, advanced absolutely into the line of skirmishers and supported 
the sister arm, fighting with it shoulder to shoulder; it did this at the farm 
of Champenois and on the ground which lies immediately in front of 
Amanvillers, and again on the right of Saint-Privat on the hill which had 
just been captured. At this point it repulsed . the numerous counter-attacks 
of the enemy’s reserves, and assisted the effect produced by the fire of the infantry 
on the village, which stood like a fortress on its hill. When at length this village 
had been carried, which was to-wards the evening, all the artillery which was within 
reach crowned the chain of heights of wdiich we had taken possession. On the left of 
St. -Privat the whole of the batteries of the 12th corps (96 guns) took up a position. 
On the right of Saint-Privat I collected 14 batteries of the Guard, besides which 
all those who could reach the heights came up at once. Colonel Stiimpf reported 
himself to me and announced that he had brought up six batteries, and as night 
fell Colonel von der Becke led up to me also four batteries of the Corps-Artillery of 
the 10th corps, which was held in reserve. By these successive arrivals the total 
of my force was so increased that at last I had 24 batteries under my command. 
This total implied nearly 140 guns ; for some batteries "were not at their full 
strength, since in the previous artillery fight some guns had been put out of 
action, and it had not yet been possible to refit them. On this height, as night 
fell, there was thus a continuous line of artillery, divided only by the village of 
Saint-Privat, which comprised 230 guns ; these swept the ground in tlie direction 
of the bois de Jaumont and the bois de Feves so completely that the enemy 
renounced any attempt to recapture the height from us. The deafening noise of 
this cannonade lasted until it was altogether dark and brought the battle to a 
close. 

Does not the recapitulation which we have just made of the employment 
of masses of artillery at Gravelotte- Saint-Privat, superficial as it is, recall to 
remembrance the small number of guns which Ave brought into action at any one 
spot at the battle of Koniggratz ? Does it not render it unnecessary for us to con- 
tinue our comparison betAveen the two ? 

In no offensive battle could the difficulties, which the direction of the lines of 
march always entails upon the deployment of large masses of artillery on the part 
of the assailant, be of a more embarrassing character than in the battle of Beaumont. 
The columns of the 4th coips were painfully dragging themselves through the 
forest on two very narrow and very bad roads. Only seven battalions and a half 
had reached that edge of the forest which it was desired to occupy, the rest were 
still in the woods . And yet 43 guns were on the spot to commence the action. 


Shortly after the 12th corps, when the regiment of Saxon light infantry had 
driven the enemy’s advanced guard, who were defending the delHo, from tlie little 
wood which stands near the farm of Beaulieu, opened its eaunoiiade u n.li six 
batteries, or 30 guns. But very soon both coi*ps hastened to ])iisli t«} the front 
all the remainder of their artillery, and between 1 and 2 pan. the l-t liatteries of 
the If til corps, in one line, had opened tire, while almost at the same nioiin.'nt the 
whole of the artillery of the 12th corps did the same. Tlie latter, _ cleduetiiig tlie 
battery of Horse A.rti]lery which was attached to tlie cavalry d:visioii, had 15 
batteries. But this Horse Artillery battery also took part in the action from the 
opposite bank of the Meuse. Thus the fight had hardly continued for an hour 
before 180 guns were actively employed. Towards the end of the battle the Itli 
corps, wiiicii was ordered to pursue the enemy, had 12 batteries or 72 guns still 
in action, their fire being directed towards Mouzoii ; this can be seen by looking 
at the plan of the battle. 

The catastrophe of Sedan commenced very early in the morning, at *1 a.m., 
when the Bavarians made their way into Bazeiiles. So long as a thick fog, 
during twilight, rendered it impossible to see even the ground in close ])ro.ximity, 
there could naturally be no question of the employment of artillery. This state 
of things lasted until 6 a.m. In spite of tliis some effort was made to use the 
artillery. General von der Tann ordered his reserve artillery to open a very 
slow fire from the left bank of the Meuse ; this produced absolutely no effect. 
At 6 a.m. a Saxon battery came into line to the east of La Moiiceile ; a little 
later Hiitten’s Bavarian battery drew up beside it, and the 6th battery of the 3i'd 
brigade took up its position to the left of it. Two guns in addition made their 
way with the infantry into the interior of the village of Bazeiiles ; they took their 
share of the sti’eet fighting, in the immediate neighhourliood of tlie eiieiny, until 
almost all their men were killed or wounded. 

But it was not until 7 a.m, that the morning fog dispersed altogether, 
so that it was possible to use artillery. The first disposition that the 
General Commanding the 12th corps made, on receiving tlie news of 
the struggle at Bazeiiles, was to order the Corps-Artiliery to advance 
at a trot. This ai’tillery was still on the march, to the south of Doiizy. 
One hour and a half after the order had been given, it opened fire from the 
east of the Givonne valley, which is nearly one German (4*5 Engiish) mile 
from Douzy. During the interval all the hatjteries of the 24th dmsioii had com- 
menced firing, and at 8.30 a.m. a line of 12 batteries (72 guns) had been 
deployed at this point ; this line, from the moment that it was formed, suffered 
considerable loss from the enemy’s infantry fire, but nevertheless maintained its 
position. Half an hour later, this line of artiUeiy was increased to 16 batteries 
or 96 guns. 

At that moment also the Artillery of the Guard prolonged the line of 
artillery towards the north. The heart of every gnmier throbbed with joy 
when he found that all our leaders had but one desire, to bring up their artillery. 
General von Pape had accompanied the light infantry and Eusiliers of tlie Guard 
when they drove the few skirmishers of the enemy whom they found there from 
Villers-Cernay and the adjoining forest. Prom the other side of the wood he 
saw the Erench grand artillery line which was firing on the 12th corps from 
the opposite side of the low ground of Givonne. ''Bring me two guns ” he 
cried to me when I met him, " so that I may take that line in flank !” " Yon 

shall have not only two, but ninety,” I could proudly answer, for aireadv the 
batteries were coming up at a trot, by the order of the General Commandiiig the 
Guard Corps, xkt 8,45 a.m. the artillery of the 1st division of the Guard opened 
file in front of the wood through a clearing we found there, and a quarter of an 
hour later it was reinforced on its right (to the north of the wood) by the Field 
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Brigade of tbe Corps-Artillery, and on its left by the brigade of the 2ncl division 
of the G-nard. At the commencement there was not sufficient room for the three 
Horse xirtilleiy batteries ; but eventually the artillery of the 2nd division of the 
Guard took ground to the left, so that these batteries also were able to come up 
into line and take part in the action. Thus the A.rtillery of the Guard com- 
menced the struggle at this point (before the infantry were seriously engaged) 
with 72 guns, which were very soon increased to 90. 

While the German artillery saw their superiority over the enemy, in 
this part of the field of battle, increasing every moment, while" the 
brave Bavarians were little by little possessing themselves of Bazeilles, 
while Givonne was being taken by the advanced-guard of the Guard Corps, 
and the infantry of the 12th corps were carrying the posts which stood on the 
stream between Givonne and the village of Bazeilles, the advanced guards of the 
5th and llth corps showed themselves, shortly after 10 a.m., in rear of the 
Brencli army. But these two corps had to pass the narrow defile of Saint- 
Albert before they could act against the enemy. They at once brought their 
artillery into action. 

As soon as the fii’st battalions of the advanced guard of the llth coips 
had occupied Saint-Menges and the hill situated to the east of it, three 
batteries took up their position there and opened fire. General von Gers- 
dorff at once pushed forward the Corps-Artillery. By 10 a.m. seven other 
batteries were in position beside the three former on the crest of this hill, and at 
11 a.m. the four remaining batteries of the llth coips came up to reinforce this 
line of artillery. Thus all the 84 guns of the llth corps had been pushed to the 
front and formed an enormous single battery, at a time when so small a fraction 
of the infantry had passed the defile that it would have been difficult for it to 
protect this line of artillery. 

During this time the General Commanding the 5 th corps had been 
studying the situation from the hill where stands the farm of Champ 
de la Grange. He gave the order that all the available artillery should 
advance, without any regard to their organization by commands, to the support of 
the artillery line of the llth corps. After having occupied some intermediate 
positions, a mass of 10 batteries advanced, part by way of Tleigneux, and part 
round the north of that place, and at 11 a.m. came into position fronting Illy ; 
its left wing was to be covered by the cavalry. The left wing of this mass of 
artillery, which numbered 24 batteries or 144 guns, already combined its fire 
with that of the Artillery of the Guard, and from that time the circle of guns which 
was forming around the French army continued to close in, to be shortly after 
stiU more contracted, for at this moment the Corps-Artillery of the 4th corps 
and that of the 2nd Bavarian coips forbade all issue to the enemy of the south of 
Sedan. The manner in which the artilleiy of the 5th and llth coips was used 
gives most clear practical proof that it is quite possible, even when on the offen- 
sive, to open the action with the fire of masses of artillery, even though only one 
line is available by which to approach the enemy. 

I slioidd fear to try your patience too hardly if I entered into too many 
details, and showed how the masses of artillery, of which we have just spoken, 
were still more augmented, and how those batteries only for which there was 
absolutely no space available were left in reserve. It must be sufficient for me 
to say that all the Generals, and particularly those who commanded the artillery, 
were" fiEed with the idea that as much artiEery as was available should be em- 
ployed as soon as possible, and that none should be kept in reserve. I need not 
either insist upon this point, that, eveiywhere, the artillery pushed to the front 
quite close to the enemy, even into the Ene of skirmishers, and that it dared to 
advance beyond defiles, as soon as the infantry found itself sufficiently strong to 
make decisive assaults, in order to assist them in their close attack. I need not 
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either speak here of the heroic struggles which the iiifaiitry sustained, on the one 
hand against the enemy’s cavalry and infantry, who fought ilerceij to disengage 
themselves, on the other in the attack of the various posts which had to be carried, 
for we have now to occupy ourselves only with the use made of the artille:^. 

It will be sufficient to study, with reference to tlieir effective strength, tlie different 
masses of artillery which prepared the way for the decisive attack. We find on 
the south of Sedan, at Frenois, a battery of 114 guns, belonging to the Wiirtem- 
burg division and the 2nd Bavarian corps ; this was bombarding Sedan. Next 
came a group of six batteries or 36 guns belonging to the Corps-Artillery of the 
4tli corps; this was posted near Pont-Maugy, and had fired, but at very long 
range, on the ground to the north of Bazeilles. To the east 24 batteries or 144 
guns, belonging to the 1st Bavarian corps, the 4th corps and the 12tli corps, 
had crossed the Givonne valley and had fired on Balan, Fond de Givonne and the 
old entrenched camp of Sedan. 18 batteries belonging to these three corps 
could not find room to come into action, and impatiently awaited the time when 
they might be of service. (I remember very well how I annoyed the leader of a 
brigade of the 12th corps. He arrived to reinforce the position which I had 
taken up farther to the north, and I was obliged to tell him that I had no more 
room even for one gun. He received it almost as a personal insult). Farther to the 
north 90 guns of the Guard Corps had opened fire on the hois de la Garenne. 
To the north-west the formidable line of artillery of the 5tli and 11th corps 
amounted to 26 batteries or 156 guns ; these swept with their fire the hois de la 
Garenne and the ground to the north-east in front of that wood. There were thus 
five principal groups which, with their 540 guns fired at the same time at the 
same target, and these constituted four-fifths of the artillery present with the 
different coi’ps which were able to take part in the battle of Sedan. 

I will not speak of the use which was made of the artillery in the battle of 
Noisseville, since this was a defensive battle, and since tbe employment of masses 
of artillery is very much more easy in a defensive action than in an offensive 
operation. This battle, again, cannot furnish us with any materials for our com- 
parison of the actions of 1866 with those of 1870, since in the former year we 
fought only on the offensive. It seems to me also that we have collected a suffi- 
cient number of data for our subject. 

Let us summarize the observations which we have made on the comparative 
manner of employing the artilleiy in the two campaigns ; — ■ 

1. In 1866 great unwillingness was shown to employ much artiBeiy to prepare 
the action. In 1870, intentionally and from the first, as much Artillery as 
possible was brought into action. 

2. In 1866 it was assumed as a principle that, even at the moment when the 
fight was at its height, either a reserve of artillery should be kept, as well as one 
of infantry and cavalry, or a fresh reserve of artilleiy should he formed.^ Thus 
half of the great mass of artillery of the army reserve of the 1st army did not 
fire a single shot at Koniggratz ; it remained near Diib in absolute inaction. In 
1870 a totally opposite principle obtained, namely, that a reserve of artillery was 
useless. Even the name “ Beserve Artillery ” was abolished and replaced (except 
in the Bavarian coi-ps), by that of “ Corps- Artillery.” 

3. In 1866, as was natural when it was detemined to keep a reseiwe, the 
artillery marched as near as possible to the tail of the column ; there were some 
occasions when it was some days march in rear of the corps (for example, the 
Artillery of the Guard at the time of the entrance into Bohemia). In 1870, it 


1 In tbe case, we may presume, where the original reserve artillery had been perforce eniraffed. 


was held as a principle that the artillery should be as far to the front in the 
column of march as was compatible with its due escort by the other arms. We 
even find corps sending all their artillery far ahead into the middle of the battle, 
(for example, the Gruard and the 3rd corps at Saint-Privat, the 5th, lltli, and 
l^th corps at Sedan), 

4i. Finally we find, in 1866, that masses of artillery moved during their 
marches for the most part at a very slow pace, but finished by galloping at the 
moment when they moved into position and were about to unlimber. On the 
other hand, in 1870, great masses of artillery marched distances of many G-erman 
miles without ceasing to trot, and thus arrived at their position with a gain of 
several hours. This was the case with the Corps- Artillery of the 3rd corps at 
Yionviile, with that of the Guard at Saint-Privat, with that of the 4ith corps, the 
Guard, the 11th, and the 12th corps at Sedan. 
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FIELD SHRAPNEL EIRE. 

BY 

Me. a. G. HADOOOK, E.A., 

Inspector op Ordnance Machinery. 


The valuable paper on Shrapnel Mre/^ by Major Nicholson^ R.A.,— 
J?. AJ. Proceeclingay Vol. X.^ p. 173 — appears to have excited a good 
deal of interest in most of the European countries. 

In France and Italy tables already exist {Revue PArtillerie^ December, 
1885, and Reviata di Artiglieria e Genio^ November, 1885) for obtaining 
the probable destructive effects of the bullets in shrapnel shells ; and 
it is now* proposed to calculate similar tables for the shells of field 
guns, so as to give, at a glance, the probable area covered at different 
ranges and positions of burst. 

It must not be expected that the actual results obtained by calcu- 
lation will be anything more than approximate to those obtained in 
practice, as so many vital conditions, such as the humidity of the 
air, height of barometer, temperature, &c., may differ considerably on 
two successive days. The calculated results will be the mean of those 
obtained by practice. 

1. Lieut.-Colonel Hawkins (late Captain Instructor, Royal Labora- 
tory), considers that shrapnel bullets would not be effective unless 
they have a greater striking velocity than 400 £.s. 

The velocity at which a bullet would be effective would of course 
depend on its weight and diameter, as the buckshot in the 2 •5-inch 
shell could hardly be expected to be so destructive as a bullet of 
18 per lb., supposing they both had the same striking velocity. It will 
be best to take the minimum effective velocity at 400 f.s., for com- 
parison, as no other data exist. 

The table by which the velocities, distances covered and angles of 
descent were obtained, was calculated for a minimum velocity of 300 
f.s, ; so that if the velocity falls much below this, the results given in 
Table I. must be taken as only approximate. 

In the case of the 12-pr, steel shell this specially applies, as the 
velocity falls a good deal below 300 f.s., also in both the cast-iron and 
steel shells of the 13-pr., and in the 2-5-in. shell it applies to a less 
extent. 

It will, perhaps, be as well to give the number and weight of the 
bullets in the different types of Field Shrapnel. 

29 . 
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In the steel slirapnel^ the — 

2*5-iiicli E.M.L., Mark III., lias 100 of S5 per lb., 11 biicksliot of 230 per lb. 

12- .pr. B.L., Mark I., 177 of 35 per lb. 

13- pr. E.M.L., Mark IL, 133 of 34 per lb. 

The shells containing bullets of 35 per lb. are of A.rmstrong 
manufacture ; the Royal Laboratory use bullets of 34 per lb. 

In the cast-iron shells, the — 

7-pr. 200 lbs. E.M.L., Mark VII., has 21 of 18 per lb., and 21 of 34 per lb. 

9-pr. E.M.L., Mark VIII., 28 of 18 per lb. and 35 of 34 per lb. 

13-pr. E.M.L., Mark I., 116 of 34 per lb. 

16-pr. E.M.L., Mark III., 72 of 18 per lb. and 56 of 84 per lb. 

2. The results obtained will first be given in Table I., and the method 
of calculation afterwards ; it will be sufficient to say for the present 
that Bashfortffis method has been used for the calculation of the 
trajectories of the shell before bursting, and Nivenbs method for those 
of the bullets after burst. 

The ranges have been taken from 500 yards to 4000 yards, increasing 
by increments of 500 yards ; but it is quite evident from the Table 
that in the case of the 9-pr., 13-pr. and 16-pr. the range might be 
considerably increased. 

At each range the shell is supposed to be burst either 50 yards 
or 100 yards short, and the Table gives the length X in feet of the 
major axis of the ellipse which the ground makes with the cone of 
dispersion, the angle of descent, and the lowest final velocity, v, where 
this is greater than 300 f.s. The angle of descent given is due to 
that bullet which travels furthest from the point of burst. This 
bullet also has the lowest velocity. 

3. The most important result in the Table is the comparison between 
the cast-iron and steel shells of the 13-pr., and between the shells of 
the 12-pr, and 13-pr. In the 12-pr. the lowest velocity is never so great 
as 400 f.s., so that a certain number of these bullets would probably be 
wasted at long ranges, while at short ranges the waste would be still 
greater, as the velocity of the bullets in the upper trajectory of the 
cone increases up to a certain point and then decreases. 

The velocities of the bullets of the 16-pr. shell given in the Table 
are a good example of this. The velocities of the 12-pr. bullets attain 
their maximum at about the 4000 yards. 

The velocity of the bullets at the time of hurst is taken, in the cast- 
iron shells, to he that of the shell at the time of burst; for, although 
the bursting charge is in the base of the projectile, it has but little 
effect on the bullets, hut exerts itself in breaking up the body. 

In the 13-pr. steel shell the bursting charge is in the base and the 
bullets are blown out of the body, and receive an additional velocity of 
about 200 f.s. ; but in the 12-pr. and 2*5-mch the charge is placed in 
the head of the shell, so that the body is drawn off the bullets like a 
glove and the bullets are retarded. Colonel Hawkins considers that 
this diminution of velocity would be about 200 f.s. in the 12-pr. shell, 
and 100 f.s, in the 2*5-inch at the moment of burst. 


500 yards. 
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4. The calculation of the minor axis of the ellipse of dispersion is 
a very difficult matter but geometry appears to offer more hope, and 
will at any rate give a fair approximation, the correctness of which 
increases with the height of burst and therefore with the range. 

To do this, the cone of dispersion is taken to be a true circular cone 
generated by straight lines, the position of the highest and lowest of 
which ai*e known, since they pass through the point of burst, and the 
ends of the major axis found by calculation. If these are measured 
off to scale the minor axis can easily be found by orthographic 
pi'ojection. 

As examples the minor axis has been found in this manner for two 
ranges, vi23., 2000 yards and 4000 yards, supposing the shell burst 
50 yards short. In the case of the 7-pr, the ranges are 2000 yards 
and 8500 yards, as at 4000 yards the bullets are ineffective. Should 
the minor axis be required for any range between these it can be 
obtained by proportion, and if the burst takes place 100 yards short 
the minor axis can be doubled. 


7-pr. 
2' 5 -in. 


9-pr. 


12- pr. 

13- pr. 

IG-pr. 


( Large bullets at 2000 yds. range 85 ft., at 3500 yds. range 

62 ft. 

( Small a 

a 

4i2 « 

tt « 

69 , 

C Large „ 

II 

45 « 

4000 yds. a 

61 « 

( Small H 

a 

53 „ 

tt tt 

73 „ 

f Large „ 

a 

36 a 

II tf 

44 ^ 

\ Small tt 

ir 

31 „ 

tt a 

48 « 

Steel shell 

11 

66 a 

a It 

182 « 

C Steel sliell „ 

u 

4o II 

11 tt 

44 « 

( Cast-iron shell 

If 

44 . 

tt a 

45 « 

y Large bullets 

a 

36 . 

tt a 

40 ^ 

C Small a 

ei 

15 1. 

a a 

20 « 


These results will be found to agree fairly well with those obtained 
in practice by Major Nicholson. 

The velocity of the bullets in a shell, due to rotation, is proportional 
to their distance from the centre of rotation, so that for the same gun the 
bullets in a steel shell with bursting charge in the base have a greater 
velocity than those in a cast-iron shell, as the material of the body 
of the former is thinner than that of the latter. A steel shell 
consequently spreads the fire more than a cast-iron one and contains 
more bullets, but were it not for the action of the bursting charge in 
increasing their velocity, it would probably be much less effective. 

5. The question as to whether the bursting charge should be placed 
in the base or head of the projectile appears to be a somewhat serious 
one. There are advantages in both cases. If it is in the base the 
shell is more expensive and contains fewer bullets than when it is 
placed in the head j but the bullets in the former case have a much 
higher velocity than in the latter, and are probably more effective, for 
although they are arranged round a central tube and therefore the 
the centre of the ground covered would have no direct hits, yet any 
object of about a man^s height in this space would probably be struck 
by a bullet ricochetting or by a direct hit above the ground line, as 
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tke angle of descent of tlie nppei’ half of the cone is generally small 
When the charge is placed in the head, the whole of the interior of 
the shell is filled with bullets, so that the whole of the ground is 
covered by direct hits; but the velocity of the bullets is so much 
reduced by the effect of the charge on bursting that it is doubtful 
whether a great number of them would be effective. 

Take for instance an example in the 12-pr. In bursting the shell 
50 yards short at 3600 yards range the final velocity of the bullet 
travelling the greatest distance from the point of burst is 315 f.s., 
and the velocity of the axial bullet, i.e., that bullet in the shell which 
has no tangential motion, and whose trajectory therefore forms the 
axis of the cone of dispersion, is 540 f.s. These two bullets reach 
the ground 674 feet apa-rb. 

Now, supposing the velocity of the bullets as they reach the ground 
to vary as their distance from where the axial bullet strikes the ground, 
which would be very nearly correct, we can find at what part of the 
ground a bullet would have a velocity of 400 f. s. This is found to be 
420 feet from where the axial bullet strikes the ground, so that 254 
feet of the major axis of the ellipse of dispersion is covered by an 
ineffectual fire only. Whereas, in the steel shell of the 18-pr. at the 
same range and distance of burst, all the bullets will be effective. 

The following table gives the distances between where the axial 
bullet and the bullet travelling in the upper trajectory of the cone 
strike the ground in column x, the final velocity of the axial bullet in 
column V, and the length of the major axis of the ellipse of dispersion 
covered by ineffectual fire in column /, it being understood that for a 
bullet to be effective it must have a velocity of 400 f.s. 

The buckshot and cast-iron segments in the 2* 5-inch will not be 
taken into account, as the buckshot would hardly be effective in 
comparison with other bullets, and it is hardly possible to calculate the 
trajectory of a segment. 

6. It will be seen that the length of the major axis of the ellipse of 
dispersion diminishes as the range increases, so that for short ranges 
it is much greater than for long ranges. In the short ranges half the 
bullets in the shell travel oflf with a certain amount of elevation, due 
to the angle of descent of the shell at the time of burst being less 
than half the angle of the cone of dispersion. 

In most of the shells there are two sizes of bullets, so that there will 
be two distinct ellipses of dispersion superposed on each other, the 
centres of which may generally be taken as coincident. 

In the Italian paper, Sul Tiro a Shrapnel , — Bivisia cM AHigliena 
e Genio, Nov. 1885, quoted above, the number of bullets per square metre 
is given as though they were uniformly spread over the ellipse of dis- 
persion. This, of course, is not the case, as in that part of the ellipse 
nearest the point of burst the bullets will be crowded together, while 
they will spread out as they travel further, so that the number of 
bullets per square foot varies considerably. This only applies to 
direct hits, as the number of points struck by the bullets ricochetting 
would vary with the hardness of the ground. 



e denotes that all the bullets are effective. 
i denotes that all the bullets are ineffective. 
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7. Apfain^ for sliorfc ranges^ the least angle of descent is given by the 
lowest bounding trajectory of the cone of dispersion^ while for long 
ranges it is given by tbe upper one. 

The following table gives the least angle of descent^ the asterisk 
being placed over those belonging to the lower trajectory. 

TABLE III. 


Eange in yards. 

500 

1000 

1500 

2000 

2600 

3000 

3500 

4000 


r Large bullets 

o 

*6 

/ 

50 

c 

0 

10 

o / 

3 43 

5 26 

0 

9 

/ 

24 

0 

14 

46 

o 

20 

/ 



7-pr. ... - 

Small " 

*7 

20 

5 

40 

4 23 

5 40 

9 

0 

14 

12 

20 

10 




f Large n 

^5 

50 

*8 

10 

6 45 

5 28 

4 

35 


40 

8 

38 

29 

12 

30 

2*5-meli 



40 

*9 

0 





7 

0 

8 

11 

20 


("Large n 


40 

5 

12 

3 30 

3 0 

4 

35 

7 

23 

10 

9<0 

14 

6 

9-pr. ... 

Small 

#5 

0 

5 

50 

3 50 

3 13 

4 

30 

6 

60 

9 

54 

13 

37 

flf.AAl 

#6 

50 

#8 

50 

’^=11 10 

‘^13 5r> 

12 

0 

10 

: 9 

0 

32 

7 

10 

7 

16 

30 


r Steel shell 

#5 

0 


30 

6 12 

3 40 

3 

i 3 

5 

38| 

7 

l3-pr. ... 

( Cast-iron shell 

*4 

30 


0 

^5 30 

4 8 

3 

20 

3 

50 

5 

47 


26 


/'Larpffi bullets 

*5 

0 

26 

6 

0 

4 0 

3 40 

3 

20 

5 

54 

7 

50 

38 

11 

28 

IC-pr. ... 


3 

- 2 

12 

2 18 

3 44 

5 

42 

' 8 

30 

10 

14 

40 









8. To calculate the foregoing cables^ it was first necessary to obtain a 
table for calculating the times of flight; range attained, and the angles 
of descent of spherical projectiles, in order to obtain the trajectories of 
the bullets contained in the shrapnel shell. The trajectory of the shell 
itself was calculated with the aid of Professor GreenhilFs Gunnery 
TabU:^ 

The times of flight and range attained of spherical projectiles 
have been tabulated by Mr. Bashforth from his experiments on 
spherical projectiles, and the angles of descent have been calculated by 
Mr. W. D. Niven, but in making use of these results, three different 
tables have to be used, which makes the work very laborious, even 
supposing them printed in the same book. Again, for ordinary use^ 
they are far too copious, so that it was considered advisable to construct 
a new table, taking Professor GreenhilFs Gunnery Table as the 
type.;:;,:; 

9. In Mr. BashfortVs tables the lowest velocity is taken at 500 f.s., 
although in experimenting a minimum velocity of 850 f.s. only was 
reached. The tables were continued for the lower velocities by 
calculation, it being assumed that the pressure on the projectile, due 
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to the atmosphere^ varies as the cube of the velocity ; or, if j? is the 
pressure in lbs. on the circular inch, v the velocity, and g the accelera- 
tion of gravity,— 

(iMoj 

where K is a certain co-efficient, which was found to vary in the 
experiments, but which was considered constant for velocities below 
850 f.s. for the purposes of calculation. 

But as K varied for velocities above 850 f.s., it is only natural to 
suppose that it varied for lower velocities ; in fact, Mr. Bashforth has 
calculated K for projectiles with ogival heads for velocities as low as 
100 f.s., in which it varies very considerably — see table {R) Bashforth^s 

Supplement to Motion of Projectiles f or Final Report on Experiments 
with the Bashforth Chronograph^ 1880 P 

10. In order to obtain iT, or what amounts to the same thing, the 
pressure p for the lower velocities, recourse was had to a curve drawn 
so as to connect p and v. Such a curve has been plotted out with the 
velocity as the abscissa and the pressures as ordinates {see curve 0 in 

Calculation of Trajectories f Vol. XIII,, R,A.L Proceedings), 

The pressures p were calculated from the above formula, with the 
values of K given in Bashforth^s Motion of Projeciilesf II., 

but of course this curve ended with a minimum velocity of 850 f.s. 

It was then suggested that the curve should be produced downwards, 
it being known that it must pass through the origin of co-ordinates, 
since if ?; = 0, ji? = 0 necessarily. The pressure p being the difference 
of pressures on the front and rear of the projectile, it is therefore only 
called into existence when there is a velocity imparted to the projectile. 

This was done, and the pressures were measured off for differences of 
velocity of 10 f.s. from 850 f.s. to 300 f.s. It was not thought 
necessary to go below 300 f.s., as it is considered that a field shrapnel 
bullet should have a greater velocity than 400 £s. 

The pressures were then corrected by making their second or third 
differences as nearly constant as possible according to the method 
indicated in Bashforth’s Motion of Projectiles f pp, 38 - 43. 

11. These pressures have been compared, in Table IV*., with those 
obtained by Eobins, who experimented about the year 1746, and 
Hutton about 1800, on the resistance of the air to spherical projectiles, 

Boxer^s Treatise on Artillery f p. 102, with those of Mr. Bashforth, 
supposing K to be constant, and with the Eussian experiments — 
Captain IngalTs Exterior Ballistics f Table II. 

The experiments by Eobins and Hutton related to a ball 2 inches 
diameter, but as all modern tables relate to projectiles of unit diameter 
their results have to be divided by the square of the diameter. 

The pressures in the Eussian experiments were obtained by using the 
formula 

Av 

^ ~ ffAT 

puttiag A v = 10, and obtaining A Z" from tbe Table 11., quoted above. 

30 
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TABLE IV. 



p in lbs. on the circular inch. 

; V, 

From curYe C. 

Bashforth*8. 

Eussian. 

Eobina and Hutton’s 





Theory. 

Experiment. 

300 

•254 

•116 

— 

•288 

•403 

400 

•4,39 

•275 

— 

•511 

•727 

500 

•704 

-537 

*620 

•800 

1-163 

600 

1*070 

•929 

•880 

1-150 

1-726 

700 

1-580 

1-475 

1*412 

1-666 

2-438 

800 

2-221 

2-201 

2-172 

2*045 

3-313 

900 

3-130 

3-130 

3-203 

2-589 

4-380 

1000 

4-383 

4-383 

4-707 

3-197 

5-668 

1100 

6-260 

6-260 

6-472 

3-869 

7-128 

1200 

8-234 

8-234 

8-876 

4*603 

8-819 

1300 

10-086 

10-086 

10-712 

5-402 

10-677 

1400 

12-041 

12*041 

- 

6-266 

12-680 


12. Comparing Robins and Hutton^s experimental results with the 

Russian and BashfortVs^ it appears that their pressures are much too 
high for velocities below 1200 f.s. For velocities above 850 f.s.; Mr. 
BashfortFs values were obtained with great care from experiment^ and 
the Russian experiments agree very closely with them; so that for 
velocities above this value we shall take these as being correct. For 
velocities below 850 f.s.j Mr. Bashforth^s and the Russian results are 
much lower than those supplied by Robins^ and Hutton^s theory^ while 
those obtained from the curve agree very fairly with the latter. 
Robins considered that up to a velocity of 1100 f.s.^ the resistance of 
the atmosphere to the projectile was proportional to the square of the 
velocity ; and from experiments conducted at Meppen^ comes to 

the conclusion that the pressure varies as the square of the velocity 
between 370 m.s. and 910 m.s.^ Le.^ between 1214 f.s. and 2986 f.s. 

Mr. Bashforth has deduced a similar law from his own experiments. 

We may therefore fairly consider the values given by the curve as 
approximately correct. 

13, The whole of the pressures are not shown^ but from them the 
differences A T, A and A D, tabulated in the spherical projectile 
table were calculated. 

Thus AT=:^ where A^? = 10 
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and ~~ where tt = 8-1416. 

TT V 

Tke method of obtaining these formulae in a simple manner is shown 
in TAe Calculation of Trajectories R,AJ. Proceedings, FoL XIII, 

The differences for velocities above 850 f.s. have been re-calculated 
in order to make the whole of the table uniform. The differences were 
assumed by means of the Arithmometer in the E. A. Institution^ and 
ranged in the columns T, S and D, in a similar manner to Professor 
GrreenhilFs Gunnery Table P 

The A T and T columns are of little use for calculating the time in 
the case of shrapnel bullets, as the time of flight of the shell alone 
would generally be required, but the above table may be used for any 
spherical projectile, and then these columns would be of great use. 

14. We shall now give an example of the method used in the calcu- 
lation of Tables I. and IL 

Colonel Hawkins has very kindly furnished me with most of the data 
concerning the shells of the different guns, and we shall give all that 
is necessary for the work below. 

Starting with the guns. The rifling in the 

7-pr. of 3 indies, 200 lbs., is a uniform twist of 1 turn in 20 calibres. 

2* 5 -inch jointed gun, an increasing to uniform twist of 1 turn in 30 calibres, 

9-pr., of 3 inches, an increasing to uniform twist of 1 turn in 30 calibres. 

l^“pr.5 o ,, ,, ,, ,, ,, 28 ,, 

13“pr., 3 ,, ,, 3, ,, ,, 30 ,, 

16-pr., 3'6 ,, ,, 3 , 3 , ,3 30 ,, 

The muzzle velocities are, in the 

7-pr. 200 Ihs 968 f.s. 

2’5-inch 1440 „ 

9-pr 1398 „ 

12- pr 1700 „ 

13- pr ... 1595 „ 

16-pr 1365 „ 

^3 

In finding the value of “ the amount of windage of the shell ought 
to b© taken into account. 

Thus the diameter of the bore of the 13-pr. is 3 inches, but the 
diameter of the shell is 2*97 inches, and its weight is 13 lbs. 

... ?= 2 ^ = .„85. 

w 13 


In the 7-pr. 


= 1T150 

w 


2’ 5 -inch 


= *8715 

9-pr. 

jj 

= *8860 

12-pr. 

jj 

== *7056 

13-pr. 

jj 

= *6785 

16-pr. 

5? 

=: *7060 
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1 5. For tlie esaraple we will take both kinds of shell of the 13-pr. As 

(Jt/' 

the diameter and weigM of eacli is equal, the — is the same in both 

shells, and we shall only have to find one trajectory at each range for 
the shell itself. But the bullets in the steel shell receive an accelera- 
tion of 200 f.s., at the time of burst; so we have to- find the 
trajectories for the bullets in each shell separately. We will suppose 
the range to be 2000 yards, and that the shell is burst 50 yards short. 

We first find the velocity of the shell at the end of the range and 
at the point of burst. 

Here F=1595 f.s., the initial velocity, — = *6785. 

For the point of burst s = 1950 yards = 5850 feet. 

/S'®! = - s = -6786 X 6850 = 3969-225 

V w 

Using Professor GreenhilFs Gunnery Table 

= 4.2506-090 
/S^;i= 3969-225 
>^^^== 38536-865 
= 983 f.s. 

For the end of the range the shell has to travel 50 yards further, 
so that ^ = 50 yards = 150 feet. 

= ± S = -6786 X 150 = 101-775 
1 » 

38686-865 
.S'®!! = 101-775 

®i 

= 38435-09 
V = 975 f.s. 


We now find the times of flight. For the point of burst : — 

Ty = 167-0336 


= 153-7411 


Tp 


Time of flight ^ 


: 3-2925 

, 3-2925 
’ -6785 




= 4-8626 sees. 


For the end of the range : — 

7^ = 157-0336 
2^2 = 153-6274 
= 3-4062 

3-4062 




-6785 


= 5-0202 secs. 
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To find tlie heigM of burst above tbe ground we use tbe formula. 

This is not strictly correct as it does not take in the resistance of 
the atmosphere, but it will be sufficiently near for our purpose. 

== *1676 

log iy = 1*2067018 
log = *6859759 
log ( 2^3 — == 1-2242740 

log 7^ = 1*1169517 
7^ = 18*09 feet. 

16. It was intended at first to make Table I. include hursts of 200 
yards and 150 yards short, so the same calculations were made for 
bursts of 100 yards, 150 yards and 200 yards short at the same range, 
and the heights of these found ; but owing to the length of time taken 
in making the calculations these were abandoned. 

These heights are, in the present example, for 


200 yards short ... 

43-1 feet. 

160 „ „ ... 

... *«. 84*8 ,, 

100 „ „ . . 

24*5 „ 

60 „ „ ... 

lB-1 „ 


This part of the trajectory was then plotted out with these heights as 
ordinates, and the distances of point of burst from the end of the 
range as abscissae. 

The angles of descent at each point of burst were then carefully 
measured. These were found to be for the shell bursting, 

200 yards short 3*^ 11'. 

150 „ „ 8° 34'. 

100 „ „ 4 ° 8 '. 

50 „ „ 4^ 37'. 

17, We now have to find the linear velocity of rotation of the 
bullets in the shell. 

If ^ = number of calibres to 1 turn in the rifling, 

V = muzzle velocity, 
d = diameter of bore of gun, 

r = distance of the centre of bullet from centre of rotation. 

Then the linear velocity of rotation 

^ U'jvVr 

or if d = angle of rifling, 

= 2r ^tan 
a 

Throughout the range we shall consider that no diminution takes 
place in the velocity of rotation, and that the axis of the projectile 
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moves tangential to tlie trajectory. We have no means of getting at 
the remaining velocity of rotation, but experience shows that it 
diminishes very slowly. Both the French and Italian writers, in the 
papers already quoted consider the velocity of rotation to remain the 
same throughout. 

18. If 2^ is the angle of the cone of dispersion, 

tan t/r = — 

where v is the remaining velocity at the point of burst ; in the case of 
the 13-pr. steel shell 200 f.s. has to be added, and in the 12-pr. and 
2*5-inch, 200 f.s. and 100 f.s, have to be deducted respectively. 

In reality, the bullets do not move along a cone, but on the surface 
of a hyperboloid distorted by gravity. The asymptotic cone of this 
hyperboloid approaches it so rapidly that for all ordinary calculations 
it is only necessary to consider the former. The mathematical model 
of the hyperboloid formed of two circular discs some distance apart 
with stretched silk cord joining the discs obliquely at intervals around 
their circumference, shows the action of shrapnel bursting admirably. 
The smallest diameter of the hyperboloid may be considered a ring 
of bullets rotating in the shell and the silk cords their trajectories 
after burst. 

19. The following gives the angle of cone for each range, supposing 
the shell burst 50 yards short in each instance : — 

Angles of cone. 


Bange in yards ... 


600 1000 1600 2000 2500 3000 3500 4000 


Largo bullets 


10 

38 

11 

46 

13 

0 

14 

22 

16 

62 

17 

32 

19 

22 

21 

22 

11 

34 

12 

48 

14 

8 

16 

38 

17 

14 

19 

2 

21 

2 

23 

10 

9 

66 

11 

46 

13 

8 

14 

30 

16 

62 

17 

22 

18 

68 

20 

48 

11 

24 

13 

28 

16 

0 i 

16 

34 

18 

8 

19 

60 

21 

38 

23 

44 

7 

32 

8 

44 

9 

36 

1 

10 

30 

11 

24 

12 

20 

13 

20 

14 

26 

8 

12 

9 

28 

10 

26 

11 

24 

12 

22 

13 

24 

14 

30 

16 

40 

11 

60 

14 

8 

16 

38 

18 

46 

20 

38 

22 

34 

24 

34 ' 

26 

42 

8 

20 

9 

26 

10 

30 

11 

14 ' 

11 

66 : 

12 

36 ! 

13 

14 

13 

64 

7 

58 

0 

6 

10 

20 

11 

16 

12 

8 

12 

68 

13 

48 

14 

38 

7 

48 

8 

48 

9 

34 

10 

18 

11 

0 

11 

44 

12 

30 

13 

20 

3 48 

4 18 

4 40 

6 


6 22 

6 44 

6 6 

■ 
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By calculation tliese angles increase from 6' to 10^ for every extra 
50 yards short the burst takes place. 

20. We now proceed to find the trajectories of the ballets for our 
example. Taking the steel shell. 

The angle of descent of the shell is 4*^ 37', and half the angle of 
the cone of dispersion is 5® 37'. Therefore the bullet in the upper 
trajectory of the cone has 

5° 37^ 4° 37' of elevation. 

The lower trajectory of the cone has an angle of descent of 
5^ 37' + 4° 37' = 10° 14'. 

Taking the upper trajectory and working by Niven^s method, using 
the Spherical Projectile Table. 

In this case there will be an ascending branch. 

Here a = 1° , jS = 0 , D = 1° . 

The bullets in the shell are 'Sl-in. diameter, so that 


and 


w 

log- 

w 


8-8484 

•9466193 . 


200 f.s. has to be added on for the action of the bursting charge ; 
/. r= 988 4-200 = 1183 f.s. 


<^, = ^=80' 


d? 

, X', 

w 


D^==])v 

= 106*1029 - 8*8434, 
= 97*2595 , 
or ?? = 727 f.s. 


Computing the value of <l>, 


^ I = I nearly 


: 30 ' + 


p + qS 

1183 - 737 60 


1183 + 737 3 
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X = COS ^(8y-S,) 

^iias - ^727 = 13476‘18 - 9711‘52 
= 3764-66. 

_ M 

log X = log 3764-66 4- i/ COS — 10 — log~- 

= 3-5757257 + 9-9999788 — 10 -- -9466193 
= ^-6290852 
and X = 425-68 feet. 

T = {Sy - 8,) 

log r= 3-5757257 + 7-9951980 — 10 — -9466193 
= -6243044 
and X= 4-21 feet. 

To this height has to be added the height of burst above the 
groundj so that the highest point reached by any bullet is 

4-21 4 13-1 = 17-31 feet. 


21. For the descending branchy 

a=0, ^ = 3° 40', i) = 3M0', r= 727 f.s. 

= I = 1° 60'. 


D, = D,^-'t-D 


d? 

w 


= 97-2595 — 32-4258 = 64-8337 
or ® = 448 Is. 


4> = ^- 


P 


is + 7 3 




V — v D 

V V i 


nearly. 


1° 50' — 


727 — 443 220 


727 + 448 3 

= 1° 32'. 

X' = ‘^cos^{8^-8^) 

— ^U3 = 9711-52 — 4428-18 
= 5283-84; 

.-. log X' = 3-7729086 + 9-9998445 — 10 — -9466193 
= 2-8261338, 
and X'= 670-1 feet. 
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w 


sin ^ (^737 — 


log r = 3-7729086 + 8*4274621 -- 10 - *9466193 
= 1*2537514 , 
r = 17-93 feet. 

This ballet has therefore dropped 17*93 — 17*31 = *62 feet too 
much^ so by approximation 

X" = *62 cot 40' = *62 X 15*6 
= 9-67 feet. 

22. Now taking the lower trajectory of the cone. Here we have 
only the descending branch, and the height the bullets have to fall 
is 13*1 feet. 

We shall work this case cai*efully and also approximately, and 
compare the results. 

Here a=10'"14', /5=10^22', D = 8' , 7^=1183f.s. 

+ = 10 ° 18 ', 
p =; r COS a=1164 , 
p sec = 1183-2 = 1183 nearly. 



sec sec 

= 106*1029 — 1*1984 
= 104*9045 

.*. q sec = 1039; the final velocity, very nearly, 
and q = 1022. 

For correcting the value of we have 

B p- q 
^ p^ q 

8 1164 - 1022 


= 10° 18' - 


3 1164 + 1022 


10° r7'-S3 


X-j — — cos ^ {^Sp see (p ^q sec 

Sp seeTf, - ,ec 4. = 13476-18 - 13690-70 
= 785 - 48 . 


log- Xi = log- 785-48 + L cos qb 


10 — log 


d°- 


= 2-8951361 + 9-9929863 — 10 
= 1-9416021. 

Xj = 8 '<'■4 feet. 


to 

-9466198 
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^ sill (Sp see </» see 4>') 

log }\ = log 785*48 + I' sill 0 - 10 - log ~ 

= 2*8951351 + 9*2522546 — 10 — *9466193 
= 1*2007704 
.*. ri = 15*87 feet. 

But tMs bullet has only to fall 13*1 feet^ so it has fallen 2*77 feet 
too much. 

Therefore correcting the value of Xi ^ approximately we have 
X/ = 87*4 - 2*77 cot ^ 

= 87*4-- 15*1 
= 72*3 feet. 

Comparing this with a result found approximately 
Xi = 13*1 cot a 
= 72*56 feet. 

These two results are so nearly alike^ that for small falls the latter 
method has been used in all cases. 

23. The major axis of the ellipse of dispersion^ in the case of the 
steel shelly is therefore 

X 4- X' - X" - X/ 

= 425*68 + 670*1 -- 9*67 — 72*3 
= 1013*81 
= 1014 feet nearly. 

24. We will now work out a similar result for the cast-iron shell. 

The angle of descent is 4^ 37' , as in the last case, and half the angle 
of the cone of dispersion is 5° 38'. Therefore in the upper trajectory 
of the cone a bullet has 

5° 38' — 4° 37'— r r 

of elevation; and the lower trajectoiy has an angle of descent of 

5° 38' + 4° 37' = lO'^ 15'. 

Taking the upper trajectory. In the ascending branch we have 
a=ri', ^=0, i) = 61', F= 983f.s., 

- = 8*8434, as before. 

w 

^ = 30'*5 

D,= D^~^l), 

w 

= 104*1905 — 8*9907 
= 95*1998 
ox '0 = 688 f.s. 
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Correcting the value of <j>^ 

B F-v 


(j> = <1)1 + 
= 34'-l . 


3 F + v 


; 30'-5 + 


61 29B 


8 1671 


X = I cos f {Sy - S,) 

Sy-S^ = 13a99'67 - 9177-44 
= 3122-23. 

logZ = 3-4944649 + 9-9999789 - 10 — -9466193 

and Z = 353 feet. 

r=Jsinf^-5,) 

log r= 3-4944649 +■ 7-9964568 - 10 - -9466193 
= -5443034 
and r=: 3-5 feet. 


Adding 
bullet is 


the height of burst, the highest point reached by any 
3-6 + 13-1 = 16-6 feet. 


25. 


For the descending branch 

a = 0, /3=3°40', i) = 3°40'. F= 688 f.s. 

= f = 1° 80', 

cP 

A = ~ ^ ^ ’ 

= 95-1998 —33-4358 = 63-7740, 
or » = 435 Is. 


4> = ^1 — 


B F-v 
3 F + v 


1° 50' - 


1° 34'. 


330 353 
3 1133 


Sy-S^=: 9177-44 - 4319-85 
= 4967-59 

log X' = 3-6953705 + 9-9998376 — 10 - -9466193 
= 3-7484988 , 


and X' = 660-4 feet. 

log T'= 3-6963705 + 8-4367999 — 10 — -9466193 
= 1-1854511 , 


and r = 15-33 feet. 
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TMs bullet has not therefore dropped far enough by 16‘6 — 15'33 
= 1’27 feet. So approximating 

J" = 1-37 cot 3° 40' = 1-37 X 15-6 
= 19-8 feet. 

Taking the lower trajectory, approximately we have 

= 13T cot 10° 15' 

== 13T X 5-53 
= 72'4 feet 

Therefore the major axis of the ellipse of dispersion is 
X + X' + X" — Xj 
= 353 + 660-4 + 19-8 — 72-4, 

= 860-8 = 861 feet, nearly. 



[Spherical Projectile Table. — 
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SPHEBICAL PBOJECTII-E TABLE. 


V 

AT 

T 

AS 

S 

<1 

D 

f .8. 

300 

1-2232 

0-0000 

366-91 

0*00 

7-5191 

0-0000 

310 

1*1505 

1-2232 

356-67 

366*91 

6-8454 

7-5191 

320 

1-0824 

2-3737 

346-37 

723*68 

6*2387 

14-3645 

330 

1*0217 

3-4561 

337-22 

1069*95 

6-7113 

20-6032 

34.0 

0-9647 

. 4*4778 

3-28-01 

1407*17 

5-2335 

26‘3145 

350 

0-9137 

5-4425 

319-78 

1735*18 

4*8148 

31-5480 

860 

0-8653 

6-3562 

311*51 

2054*96 

4*4333 

36*3628 

370 

0-8218 

7-2215 

304-07 

2366-47 

4*0967 

40-7961 

380 

0*7805 

8-0433 

296-60 

2670-54 

3*7884 

44-8928 

390 

0*7432 

8*8238 

289-84 

2967-14 

3-5147 

48*6812 

400 

0-7076 

9-5670 

283-05 

3256-98 

3-2629 

52-1959 

410 

0*6753 

10-2746 

276-88 

3540-03 

3-0380 

55*4588 

420 

0-0445 

10*9499 

270*69 

3816-91 

2-8303 

58*4968 

430 

0-6151 

11-5944 

264-51 

4087-60 

2-6385 

61*3271 

440 

0-5763 

12-2095 

253-69 

4352-11 

2-4159 

63-9656 

450 

0-5508 

12*7858 

247-86 

4605-70 

2-2575 

66-3815 

460 

0-5265 

13-3386 

242-20 

4853-56 

2*1111 

68-6390 

470 

0*6035 

13-8631 

236-64 

5095*76 

1-9758 

70*7501 

480 

0-4816 

14-3666 

231*18 

5332*40 

1-8606 

72-7259 

490 

0-4609 

14-8482 

225-84 

6563*58 

1-7349 

74-6765 

500 

0-4413 

15-3091 

220-63 

6789-42 

1-6277 

76-3114 

610 

0*4227 

15-7504 

215-55 

6010-05 

1-5285 

77*9391 

620 

0-4050 

16-1731 

210-61 

6225-60 

1-4366 

79*4676 

530 

0-3883 

16-5781 

205-80 

6436-21 

1-3613 

80-9042 

640 

0-3725 

16-9664 

201-14 

6642*01 

1-2722 

82-2555 

550 

0-3575 

17-3389 

196-61 

6843*15 

1*1988 

83-6277 

660 

0-3429 

17-6964 

192*01 

7039-76 

1*1293 

84-7265 

670 

0*3291 

18-0393 

187-57 

7231*77 

1*0648 

85-8658 

680 

0-3157 

18-3684 

183-11 

7419-34 

1-0039 

86-9206 

590 

0-3028 

18-6841 

178-64 

7602-45 

0-9466 

87*9245 

600 

0-2903 

18-9869 

174*19 

7781*09 

0-8925 

88-8710 

610 

0-2786 

19-2772 

169-95 

7955-28 

0-8424 

89-7635 

620 

0*2673 

19-5558 

165-75 

8125-23 

0-7963 

90-6059 

630 

0-2567 

19-8231 

161-74 

8290-98 

0-7616 

91-4012 

640 

0-2467 

20-0798 

157-92 

8452-72 

0-7111 

1 92-1628 

650 

0-2371 

20-3265 

154-14 

8610-64 

0-6729 

92-8639 

660 

0-2281 

20-5636 

150-53 

8764-78 

0*6374 

93-5368 

670 

0-2195 

20*7917 

147-09 

8916*31 

0-6044 

94-1742 

680 

0-2115 

21*0112 

143-80 

9062-40 

0-5736 

94-7786 

690 

0-2038 

21*2227 ’ 

140-65 

9206-20 

0-5449 

95*3522 

700 

0-1966 

21*4265 

137-63 

9346-85 

0*6180 

95-8971 

710 

0-1898 

21-6231 

134-73 

9484-48 

0-4930 

96-4151 

720 

0-1832 

21-8129 

131-88 

9619-21 

0-4692 

96-9081 

730 

0-1770 

21*9961 

129-22 

9761*09 

0-4472 

97-3773 

740 

0-1711 

22*1731 

126*59 

9880-31 

0-4264 

97-8245 

750 

0-1653 

22*3442 

123-99 

10006*90 

0-4066 

98-2509 

760 

0-1600 

22-5095 

121-57 

10130-89 

0-3882 

98-6675 

770 

0-1547 

22-6695 

119-12 

10252-46 

0-3706 

99-0457 

780 

0-1496 

22-8242 

116*72 

10371-68 

0-3639 

99*4163 

790 

0*1447 

22-9738 

114-30 

10488-30 

0-3378 

99-7702 

800 

0*1399 

23-1185 

111*89 

10602-60 

0-3225 

100*1080 

810 

0-1352 

23-2584 

109-50 

10714-49 

0-3078 

100-4305 

820 

0-1306 

23-3936 

107-07 

10823-99 

0-2987 

100-7383 

830 

0-1261 

23-5242 

104*68 

10931-06 

0-2803 

101-0320 

840 

0-1218 

23-6503 

102*33 

11035-74 

0-2675 

101-3123 

850 

0-1177 

23-7721 

100*01 

11138-07 

0*2553 

101-5798 

860 

— — — _ — _ 

0-1137 

23-8898 

97*76 

11238-08 

0-2438 

101-8351 
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S!PH!BK>XCAIj PBIsOJSiCTIIjiES TABIgE — cositiiiued,. 



AT 

T 

AS 

S 

ad 

B , 

la . 

870 

0-1098 

24*0035 

95*53 

11335*84 

0*2328 

102*0789 

880 

0-1063 

24*1133 

93 * 44 . 

11431*37 

0*2225 

102*3117 

890 

0*1026 

24*2195 

91*35 

11524*81 

0*2127 

102*5342 

900 

910 

920 

0-0993 

0-0959 

0-0928 

24*3221 

24*4214 

24*5173 

89*33 

87*32 

85*37 

11616*16 

11705*49 

11792*81 

0*2034 

0*1945 

0*1860 

102*7469 

102*9503 

103*1448 

930 

940 

950 

0*0898 

0-0869 

0-0840 

24*6101 

24*6999 

24*7868 

83-48 

81-65 

79*83 

11878*18 

11961*66 

12043*31 

0*1780 

0*1704 

0*1631 

103*3308 

103*5088 

103*6792 

960 

970 

980 

0-0813 

0-0785 

0-0759 

24*8708 

24*9531 

25*0306 

78-01 

76-19 

74-43 

13123*14 

12201*15 

12377*34 

0*1561 

0*1493 

0*1429 

103*8423 

103*9984 

104*1477 

990 

1000 

1010 

0-0734 

0-0709 

0-0684 

35*1065 

25*1799 

25*2508 

72-67 

70-87 

69-08 

12351*77 

12424 * M < 

12495*31 

0*1368 

0*1307 

0*1249 

. 104*2906 

104*4274 
104*5581 

1020 

1030 

1040 

0*0660 

0*0636 

0*0614 

25*3193 

25*3852 

20*4488 

67-31 

65*55 

63*81 

12564*39 

12631*70 

12697*25 

0*1193 

0*1140 

0*1088 

104*6830 

104*8023 

104*9163 

1050 

1060 

1070 

0*0591 

0*0570 

0*0550 

25*5103 

25*5693 

25*6263 

63-08 

60-43 

58-83 

12761*06 

12823*14 

12883*56 

0*1039 

0*0992 

0*0948 

105*0251 

105*1290 

105*2282 

1080 

1090 

1100 

0*0531 

0*0513 

0-0496 

25*6813 

25*7344 

25*7857 

57*31 

55*89 

54*59 

12942*38 

12999*69 

13055*58 

0*0906 

0*0868 

0*0832 

105*3230 

105*4136 

105*5004 

1110 

1120 

1130 

0-0481 

0-0466 

0-0453 

25*8353 

25*8834 

25*9300 

53*36 

52*21 

51*15 

13110*17 

13163*53 

13215*74 

0*0799 

0*0768 

0*0739 

105*5836 

105*6635 

105*7403 

1140 

1150 1 

1160 i 

0-0440 

0*0428 

0‘0417 

25*9753 

26*0193 

26*0621 

50*16 

49*23 

48*35 

13266*89 
13317*05 ! 

13366*28 

0*0712 

0*0687 

0*0663 

105*8142 

105*8854 

105*9541 

1170 

1180 

1190 

0*0406 

0*0396 

0*0386 

26*1038 

36*1444 

26*1840 

47*53 

46*73 

45*97 

1 

13414*63 

13462*16 

13508*89 

0*0640 

0*0619 

0*0599 

106*0204 

106*0844 

106*1463 

1200 

1210 

1220 

0*0377 

0*0369 

0*0361 

26*2236 

26-2603 

26-2973 

45*27 

44*61 

44*00 

13554*86 

13600*13 

13644*74 

0*0580 

0*0562 

0*0545 

106*2062 

106*2643 

106*3204 

1230 

1240 

1250 

0*0363 

0*0346 

0*0339 

26-3333 

26-3686 

26*4032 

43*43 

43*87 

42*36 

13688*74 

13732*17 

13775*04 

0*0529 

0*0514 

0*0500 

106*3749 

1 106*4278 

106*4792 

1260 

1270 

1280 

0*0332 

0-0326 

0-0320 

26*4371 

26*4703 

26*5029 

41*85 

41*39 

40*94 

13817*40 

13859*25 

13900*64 

0*0486 

0*0473 

0*0461 

106*5292 

106*5778 

106-6251 

1290 

1300 

0*0314 

0*0308 

26*5349 

26*5663 

40*49 

13941*58 

0*0449 

106*6712 

1310 

0*0363 

26*5971 

40*04 

39*59 

13982*07 

14022*11 

0*0437 

0*0425 

106*7161 
. 106*7598 

1320 

1330 

13-40 

0*0297 

0*0391 

0*0286 

26*6273 

26*6570 

26*6861 

39*18 

38*75 

38*33 

14061*70 

14100*88 

14139*63 

0*0415 

0*0404 

0*0394 

106*8023 

106-8438 

106-8842 

1350 

1360 

1370 

0*0281 

0*0276 

0*0271 

26*7147 

26*7428 

26*7704 

37*92 

37*62 

37*15 

14177*96 

14215*88 

14253*40 

0*0384 

0*0374 

0*0365 

106-9236 

106-9620 

106-9994 

1380 

1390 

1400 

0*0267 

0*0363 

0*0268 

26*7975 

26-8242 

26-8604 

36*80 

36*45 

36*11 

14290*55 

14327*35 

14363-80 

0*0356 

0*0348 

0*0340 

107-0359 

107-0715 

107*1063 

1410 

1420 

1430 1 

0*0354 

0*0250 

I 0*0248 

26*8762 

26*9016 

26*9266 

35*77 

35*48 

35*16 

14399*91 

14435*68 

14471*16 

0*0332 

0*0324 

0*0317 

107 - 14 G 3 

107-1735 

107*2059 
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V 

at 

T 

AS 

s 

AD 

D 

f , s . 

1440 

0-0242 

26-9512 

34-86 

14506-32 

0-0310 

107*2376 

1450 

0-0238 

26-9754 

34-54 

14541-17 

0-0303 

107-2686 

1460 

0-0235 

26-9992 

34-24 

14575-71 

0*0296 

107-2989 

1470 

0-0231 

27-0227 

33-98 

14609*95 

0-0290 

107-3285 

1480 

0-0228 

27-0458 

33-69 

14643-93 

0-0284 

107-3575 

1490 

0-0224 

27-0686 

33-41 

14677-62 

0-0278 

107*3859 

1500 

0-0221 

27-0910 

33-14 

14711*03 

0-0272 

107-4137 

1510 

0-0218 

27-1131 

32-85 

14744-17 

0-0266 

107-4109 

1520 

0-0214 

27-1349 

32-59 

14777-02 

0-0260 

107-4675 

1530 

0*0211 

27-1563 

32-34 

14809-61 

0*0255 

107-4935 

1540 

0-0208 

27-1774 

32-06 

14841-95 

0*0249 

107-5190 

1650 

0-0205 

27-1982 

31-82 

14874*01 

0-0244 

107-5439 

1560 

0-0202 

27-2187 

31*58 

14905-83 

0*0239 

107*5683 

1570 

0-0200 

27*2389 

31-33 

14937-41 

0-0234 

107-5922 

1680 

0-0197 

27-2589 

31-10 

14968-74 

0-0230 

107-6156 

1590 

0-0194 

27-2786 

30*86 

14999-84 

0-0225 

107-6386 

1600 

0-0191 

27*2980 

30-64 

15030*70 

0-0221 

107-6611 

1610 

0-0189 

27-3171 

30-42 

15061-34 

0*0216 

107-6832 

1620 

0-01 S 6 

27*3360 

30-19 

15091-76 

0-0212 

107-7048 

1630 

0-0184 

27-3546 

29-99 

15121*95 

0-0208 

107-7260 

1640 

0'01 S 2 

27-3730 

29-79 

15151-94 

0-0204 

107-7468 

1650 

0-0179 

27-3912 

29-60 

15181-73 

0-0201 

107-7672 

1660 

0-0177 

27-4091 

29-38 

15211-33 

0-0197 

107-7873 

1670 

0-0175 

27-4268 

29-20 

15240-71 

0-0193 

107-8070 

1680 

0-0173 

27-4443 

29-02 

15269-91 

0-0190 

107*8263 

1690 

, 0-0171 

27-4616 

28-84 

15298*93 

0-0186 

107-8453 

1700 

0-0168 

27-4787 

28-64 

15327-77 

0*0183 

107*8639 

■ 

1710 

0-0167 

27-4955 

28*47 

15356-41 

0*0180 

107-8822 

1720 

0-0165 

( 27-5122 

28-31 

15384-88 

0*0176 

107-9002 

1730 

0-0163 

27-5287 

28-13 

15413*19 

0-0173 1 

107-9178 

1740 

0-0161 

27-5450 

27-97 

15441-32 

0*0170 

107*9351 

1750 

0-0159 

27-5611 

27 -Sl 

15469-29 

0*0163 

107-9521 

1760 

0-0157 

27-5770 

27-64 

15497*10 1 

0*0165 

107*9689 

1770 

0-0155 

27-5927 

27*49 

15524-74 

0-0162 

107-9854 

1780 

0-0154 

27-6082 

27-33 

15552-23 

0-0159 

108*0016 

1790 

0-0152 

27-6236 

27-16 

15579-56 

0-0156 

108*0176 

1800 

0-0150 

27-6388 

27-03 

15806*72 

0*0154 

108*0331 

1810 

0-0148 

27-6538 

26*87 

15633-75 

0-0151 

108-0485 

1820 

0-0147 

27-6686 

26-72 

15660-62 

0*0149 

108-0636 

1830 

0-0145 

27-6833 

26-54 

15687-34 

0-0146 

108-0785 

1840 

0-0143 

27*6978 

26*40 

15713-88 

0-0144 

108-0931 

1850 

0-0142 

27-7121 

26-25 

15740-28 

0*0141 

108-1075 

1860 . 

0-0140 

27-7263 

26-09 

15766-53 

0-0139 

108*1216 

1870 " 

0-0139 

27*7403 

25-93 

15792-62 

0-0137 

108*1355 

1880 

0*0137 

27-7542 

25-79 

15818-65 

0-0135 

108-1492 

1890 

0-0136 

27-7679 

25-64 

15844-34 

0*0132 

108-1627 

1900 

0*0134 

27-7816 

25*48 

15869-98 

0-0130 

108*1769 




A NARRATIVE 


OR 

SIX WEEKS’ SIEGE OPERATIONS. 

BY 

LIEUTENANT G. R. LAMB, R.A. 


Th.is second detaclimeiit for siege operations last summer consisted of 
two service batteries of Garrison Artillery, *^^4/1 Eastern, from 
Portsmoutli, and ^^2/1 London, from Slioeburyness, commanded by 
Lieiit.-Ool. J. ’H. Blackley, R.A. The former under the command of 
Major Innes, R.A., mustered 1 captain, and 1 subaltern (attached), and 
about 90 N.O.O.^s and men; the latter under Captain Brady, R.A., 
consisted of 2 subalterns (1 attached) and, roughly, 75 duty men. 

On arrival at Chatham on the 29th May, they found quarters at the 
Chatham Barracks. 

The first day^s work (1st June) was the disembarkation of the siege 
train from a barge in the gunwharf, and its transport by steam sappers 
to the gun park, under armed escorts. 

During the succeeding operations the guns actually used were the 
S-inch and 6*6-inoh R.M.L. howitzers, and 40-pr. and 25-pr. R.M.L. 
guns on overbank carriages, one of each nature. 

Prom the 2nd to the 5th June, the batteries were exercised in 
arming the siege batteries by day, and in all the drills and shifts, 
using the numerous methods of laying necessary by day and night. 
This was varied by instruction from an R. E. Instructor, in laying and 
removing platforms, tracing and digging gun pits and epaulments, 
and making fascines and gabions from brushwood. To obtain 
the brushwood the hatter ies had a most enjoyable journey to the 
Gliattenden woods. They crossed the Medway in boats at Upnor, and 
inarched to the R.E. Depot for working tools and camp-cooking utensils. 
Thence a run of some 2 ^ miles over dangerous — to the uninitiated — 
curves and gradients in trucks drawn by an R. B. engine, followed by 
a march through the woods, brought the somewhat straggling detach- 
ments to a clearing, the scene of the work. The clear instructions given 
by the R. B. Qr.-Mr.-Sergeant, and the novelty of the task made the 
squads work with a keenness almost unknown in the operations of 
digging trenches and making field kitchens, which they went through 
during the course.' ; 

Prom the 8th to the 12th June all the above operations were carried 
out both by day and night, and practice in drills for an hour or two at 
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a time under the strict conditions of active service. While arming the 
siege batteries by nighty, the electric light from 'the St. Maryhs Barracks 
was thrown upon the working ground^ forcing the scpiads to keep 
under cover of the trenches and approaches. 

Draught by steam sappers^ by teams furnished by D/3 E.A.^ and by 
manual labour, was employed alternately in the journeys by road from 
the G-nn Park to the Batteries ; while on other occasions the guns and 
stores were carried down on trench trolleys along the trench railway. 
It was assumed that the fire of the besieged had taken effect upon the 
batteries by damaging a gun and gun carriage ; besides which the 
ammunition was considered to have been expended. The replenish- 
ment of the materiel meant some hours or traversing the railway line 
between 9 p.iii. and midnight on the 11th. 

. The morning of the loth June saw a new departure — the armament 
of the Field Eedoiibt on Tower Hill at Upnor. An advance party/^ 
including the officer's servants and cooks carrying the meat rations, 
proceeded at 9 via the ferry, under an officer, to find the ranges 
of suitable aiming points, and to prepare the meffis dinners. The 
remainder of the batteries paraded at the Gun Park, as the advance, 
and ^A^ear guards^^ of . the column of route. The men were 
in canvas under arm.s,^^ with rolled cloa.ks, water bottles filled, and 
havresacks containing canteen with the bread ration. 

The four pieces and one general service wagon with stores were 
drawn by team.s from D/3, E.A., under an. officer. 

The line of route was via the Military Eoad, New Eoad, Eochester 
Bridge, and Strood, a distance of some seven miles, which was 
accomplished within two hours. Upon reaching the Eecloubt, the 
6'6-mch howitzer and 40-pr. were mounted in the outer works, and the 
6*3-mch howitzer and 25-pr. in the inner work or keep, and ready for 
action in three- qua, rters-of-an-hoiir. The road up the hill to the 
Eedoubt was steep and narrow ; the teams had to be reduced from 
four to three abreast, giving them a very stiff pull. Drill was 
carried out both before and after dinner, when the siege train was drawn 
down the MU and parked in the E. B. Depot close to the river. The 
batteries then returned to barracks by the ferry at 4.30 p.m. 

The batteries had considerable experience in the last few days at 
Chatham of, work at night, which, however, was amply relieved by free 
time in the day. 

Steam sappers were in requisition for the nights of the 16th and 
17th, on the former to drag the siege train up to Tower Hill from its 
shelter of the previous day, and on the latter for the final disarmament, 
and homeward march to the Gun Park. It is needless to describe the 
proceedings here in full ; for they were very similar in incidents to the 
other journeys. The whole course was finished with no greater 
misadventure than the overturning of a small cart, in the streets of 
Strood by the leading gun team on the 16th, and it was with a feeling 
of relief the last piece was consigned on the 18th to the barge in the 
gunwharf to await the arrival of fresh workers of the 3rd detachment. 

The fine weather, whioh had favoured almost continuously the first 
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part of tie course^ seemed to liaYe gone^ as tie detaclimeiit detrained 
alongside tie tents of tie Holmstone Camp at Lydcl on tie afternoon 
of tie 19ti June. Drizzling rain' and. flapping tents made a dreary 
scene } but an hour spent in unloading tie baggage waggons and securing 
tie tent-ropes^ followed by dinner iip^’’ made things look more 
cheerful. 

The camp is pitched on very dry gTound of sand and sliingde coYered 
with a little grass ; but it was very dusty in a high wiacl^ and tie fixing 
of tent pegs was no easy, matter. The permanent buildings ' consisted 
of good recreation and reading* rooms for the meiij, the canteen, 
hospital — a tin house — and the workshops and store-rooms of the E.E., 
O.S.D., and O.T.O. The officers’ inesFi tent, then in use, is now 
superseded by a small house. 

During the stay of three weeks, the Infantry rifle rang’es were much, 
used in the intervals of the gun practice ; but the fresh wind, which 
blew almost daily, was not conducive to good scoring. 

The first two days (21st and 22nd) were occupied in carbine practice 
and fatigues, the 4-giiii battery and 2 -gun screened battery — a target 
— requiring considerable repairs. The former is made of ' sMngle with 
a little clay in parts, revetted with sand bags (shingle) and' iron-band 
gabions. The instability of the shingle made the repairs to the revet- 
ments much more tedious. 

The ranges stretch roughly south from the Holmstone Camp to the 


Channel along* the left edge oi 


,11 expanse of siiinglo, dotted 
with holly, broom, and wild briar bushes. ■ A line of railway, for some 
distance double, running* down to the extreme targets, J,100 yards 
' from the camp, and about 300 yards from the sea, forms a through 
connection with the S. E. Hallway line at Lydd Station, and affords the 
greatest convenience to parties for practice ■ and fatigues. A steam 
engine and four to six trucks under the E. E. wmre used daily. Until 
the arrival of this detachment a steam sapper was the only locomotive, 
and by its rough and jerky motion seriously damaged the line in places,, ' 
laid, as it is, on such unstable ground. A hand- trolley, which held 
six comfortably, proved very handy for officeivS visitin.g the ranges 
during the practice. 

4/1 Eastern Division, R.A., commenced their elementary (recruits) 
practice on the 23rd June, firing 16 rounds from the 40-pr. R.M.L. 
and 8-inch ,R.M.L. howitzer at 1040 yards range, the targets being':, 
wooden, 9 feet square. 

2/1 London Division carried out similar practice on the following 
day. Elementary practice with, the 6'6-inch R.M.L. gon on hydro- 
pneumatic carriage, 6*6-inch howitzer and 25-pr. followed on the 25th, 
28th, and 29th by both batteries, 4/1 Eastern having fired a total of 
75 rounds, and 2/1 London, 40 rounds., 

Saturday in each week was occupied in striking the camp ; the 
tents and the ground near them were thoroughly cleaned, and the tents 
were, re-pitched after an interval. . 

Daring this and the subsequent practice, the apparent results of the 
fire were judged and signalled by flags to the battery by an ^fobserving 
party,” under an officei", sent out to the right front at a distance 


Bate. 


242 


SIX -WBIKS’ SIIGB OPERATIONS. 


l^Tature of Gun. 


S-iueli liowitzer. 


40-pr. E.M.L. 
Overbank. 


Ele- 

mentary. 


Fature of 
Practice. 


ligature of 
fire. 


Frontal. 

High 

angle. 


Frontal. 

Direct. 


Time. 


11.30 a.m. 
to 

12.45 p.m. 


Projectile. 


Plugged 

common 

shell. 

(water). 


Charge. 


lU Ib. P. 


71b. 

E.L.G.2 


Fuze, 


Hone. 


Hone. 


Sange. 


yards. 

1160 


1150 


6*6-incb B.M.L. 
howitzer. 


Ele- 

mentary. 


Frontal. 

High 

angle. 


415 p.m. 
to 

5 p.m. 


Plugged 

common 

shell. 

(water). 


3 11). 
K.L.G.: 


Hone. 


1600 


26-pr. E.M.I. 
Overbank. 


e-e-inch R.M.L. 
gun on H.P. 
carriage. 


Ele- 
mentary. 


Frontal. 

Direct. 


9.45 a.m. 
to 

11 a.m. 


Plugged 
common 
sheU. 
(water) . 


41b. 

E.L.G.s 


Hone. 


1160 


25 lb. P. 


Hone. 


1160 


-R.M.L. 

Ooerbanh, 


26-pr. E.M.L. 
Overbank. 


1st Series. 


Service. 


S-incli B.ML. 
howitzer. 


6*6-meh li.M.L. 
gun on 

H.P. carriage. 


1st Series. 


Service. 


6'6‘inch B.M.L. 
howitzer. 


Ditto. 


1 2nd Series. 


Service. 


6'6-mGh B.M.L. 
howitzer. 


Ditto, 


6'eUncTi R.M.L. 
-howitzer. 


Ditto. 


6-6--inch B.M.L. 
howitzer. 


Ditto. 


26-pr. E.M.L. 
Overbank. 


3rd Series. 


Service. 


6th Series, 


Service. 


4th Series. 


Service. 


Competi- 
tive, 


Brontal. 

Direct. 


9,45 a.m. 

to 1 IS 
12 noon. 


Oblique. 

Direct. 


Ditto. 


-Frontal. 

Qurved. 


9.45 a.on. 
to 

12 noon. 


Frontal. 

Direct. 


Ditto. 


Obliqne. 

JEigli 

angle. 


11,15 a.m. 
to 

12.30 p.m. 


Ditto. 


1.30 p.m. 
to- 

3 p.m. 


Oilique. 

FLigli 

atigle. 


\11.30 a.m. 
to 

1.15 p.m. 


Ditto. 


2.30 p.m. 
to 

4%30 p.m. 


Ohliqne. 

JBLigh 

angle. 


10 p.m. 
to 

\10.30 p.m. 


Ditto. 


11.15 p.m. 

to 12 
midnight. 


Frontal. 

SLigh 

angle. 


10 a.m, 
to 

\10‘15 a.m. 


Ditto. 


11.30 a.m. 
to 

12.30 p.m. 


Frontal. 

Direct. 


t 


10.30 a.m. 
to 

1.16 p.m. 


Common 

.shell 

filled. 


7 lb. 
b.'l.g:^ 


12 


Common 

shell 

filled. 


4 !b. 
E.L.G.S 


Common 

shell 

filled. 


in lb. 
R.L.G:^ 


Common 

shell 

filled. 


25 lb. P. 


10 


Common 

shell 

filled. 


3 Ib. 

M.L.G.. 


10 


Common 

shell 

filled. 


Ditto. 


Common 

shell 

filled. 


2 lb. 
R.L.G.^ 


Common 

shell 

filled. 


Ditto. 


Common 

shell 

filled. 


2 lb. 
B.L.G.^ 


Common 

shell 

filled. 


Ditto. 


Common 

shell 

filled. 


2111). 

b.l.g:^ 


Common 

shell 

filled. 


Ditto,, 


43 


Plugged 

common 

shell. 

(water). 


4 lb. 
E,L.G.2 


Fere ass ion 
Il.L. 
'Mark II. 


Percussion, 

E.L. 

Mark II. 


Direct 

action. 

i^u'cusfthm. 

E.L. 

Mark II. 


Direct 

action. 


Ditto. 


Direct 

action. 


Ditto, 


Direct 

action. 


Ditto. 


Direct 

action. 


Ditto. 


Hone. 


1200 


1200 


1200 


1200 


MOO 


1600 


MOO 


1600 


MOO 


1600 


2100 


2100 


1000 


Practice carried on by 2/1 London, in Koman, Practice carried on by 4/1 Eastern, in Italics. 
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Means of 
judging 
effect. 

Object 
of fire. 

Target. 

Effective rounds. 

Result. 

c3 


Wooden target. 

Direct hits ,* 

Nos. 2, 3, 11. 

Kicochets; 

Nos. 7, 10, 14, 16. 

Round No. 7, target down. 

t>s 

O 

HO 

c© 


9 ft. square. 

700 yards. 


Wooden target, 

9 ft. square. 

None. 

Practice variable. 

o 

ixi ^ 

u o 


Wooden target 

7 direct hits and 

2 ricochets. 

Practice good. 

8 = 
fA, « 

U .O) 


9 ft. squai*e. 

Q 

■ u 

« , CD 

XJ W J3 

tuj ^ 

^ d nS 

Dismount 

gun. 

Dummy gim in 
2-gun screened 
hattery. 

Nos. 5, 7, S, 10, 11 
and 12. 

These shots strucTc superior and 
exterior slopes. 

2 8 S 

C o 

5 ' :: 

Ditto. 

Ditto. 

Nos. 5, 8 (blind) 10. 

Interior revetment of traverse and 
exterior slope damaged. 

ti£ "S 

O W S 
1 2 

Breach par- 
apet Dis- 
mount gun. 

Dummy gzm in 
2-gun screened 
hattery. 

JVba. 1,2, B, 0, 6, 8 
9, 10, 11. Also 

4, .12, grazed. 

Channel 10 ft. to 15ft. wide, 3ft. 
to 5 ft. deep, cut through parapet. 
Gun dismounted. 

i5 8 a 
a ^ i 
.2 ^ 

Ditto. 

Ditto. 

Nos. 4, 5, 6, 9, on 
parapet. 

No. 5 tore away half of front 
revetment of emplacement. Para- 
pet fairly cut down. 

■g — ^ 
u . S 

1 ? o 
O 3 2 

Breaching 

Qoncealed 

revetment. 

Concrete wall, 8 ft. 
high, with covering 
mass 11 ft. 6 ins. high. 

Nos. S and 5. 

Naif of wall demolished to 3 ft. 
6 his. from crest. No, 10 through 
gap of No. 3. 

00 

^ c 

rO O 5 

^ rn O 

ini iH 

Ditto. 

None. 

Nos. 2, 3, 4, 6, 9, 10, struck slope 
of the covering mass. No. 10 blind. 

est 

fl aS 

_feJ0 o 

rjo u 

Breaching 
concealed de- 
tached wall. 

Concrete wall, 2 ft. 
high, with covering 
mass 11 ft. 6 ins. high. 

None. 

Nos. 7, 10, 11, struck the cover- 
ing mass. Be7nainder fell “ over.” 

ju o "c 

?-i lO -S 
■ -g CO 

O CQ 

Ditto. 

No. 5 on top of wall. 

Breach 9 ins. deep 2 ft. wide on 
top of wall. Nos. 9, 14, 16 struck 
covering mass. 

». eM 

OS .R 

CD 

tsi 

fl 

■ ■ OS 

Ditto. 

Ditto. 

No. 4. 

Struck right corner of the wall. 

Ditto. 

Ditto. 

None. 

No. 3 struck one gabion off crest 
of covering mass. 

r£ 

ai 

Destroying 

overhead 

cover. 

Blindage of earth anc 
- timber, 36 ft. by 21 ft, 
Grround dimension. 

^ Nos. 7 and 9. 

No. 7 formed deep crater on ex- 
terior slope. No. 9 made a gap in 
the rea7* revetnmit. 

^5. 

to 

... CNl 

rH 

. Ditto. 

No. 12. 

Burst on exterior crest. 



Wooden target. 

Bull’s-eye. 

4 ft. diameter. 

Nos. 12, 18, 25. 
Bulis-eye. 

10 direct hits. 2 ricochets. 
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rongHy equal to kalf tlie range and 200 or 300 yards from the line of 
fire. 

A recording party also under an officer^ watched the fire from 
splinter-proofs in a line with^ and some 200 yards from the target. 
This officer observed accurately and noted the effects of each shot; 
when the wooden targets were damaged, or the points of burst 
required close inspection, he lowered his flag, a signal which was 
imitated in the battery ; on this, he caiTied out his object. 

The system of observation from a flank, though practised under 
conditions infinitely better than could be hoped for on service, showed 
many cases when the judgment was very incorrect ; this was chiefly 
seen daring the firing at the screened wall on the morning of the 
5th July. Shots falling to the extreme left some distance ‘^^over^^ 
appeared most reasonably to the party on the right flank to be range/^ 
or nearly so, and were so signalled to the battei*y. 

The service practice began on the SOth June with the five pieces 
already mentioned, and continued uninterruptedly to the 6th July. 
The 6*6-inch howitzer, which was chiefly employed, proved itself to be 
little inferior to the 8-inch howitzer in its destructive effects, and w^as 
very accurate. 

Each piece of the siege train was used strictly for its proper 
purpose as on active service ; it may be noticed that now the 6’6-inch 
R.M.L. gun on hydro-pneumatic carriage formed an important unit, 
which was absent at Chatham, while the 6*3-inch howitzer was dis- 
carded as obsolete. The hydro-pneumatic mounting worked admirably 
throughout. The fire of the high velocity guns was shown to be 
harmless in its effects against comparatively small targets, when 
compared with the entire destruction wrought by the howitzers. 

This was well seen in the practice of the 1st July with the S-inch 
howitzer and 6*6-inch gun on hydro-pneumatic carriage. At the short 
range of 1200 yards the howitzer cut down the whole parapet protecting 
the gun emplacement, and dismounted the dummy gun ; while the gun, 
which was the target of the 6*6-inch R.M.L. gun, might still have 
been worked with fair cover for the detachment. The practice of 4/1 
Eastern on the 2iid, and of 2/1 London on the 5th (morning) was 
particularly interesting and good. 

The five rounds fired by each battery on the night of the 5tli, were 
fairly satisfactory ; 4/1 Eastern scored the only direct hit, wliich may 
be partly explained by the fact that it was then not quite dark. At 
about 10.30 p.m. a heavy fog crept up from the sea, rendering the 

reverse laying of the howitzer upon a banderole in rear very 
difficult. Great delay was caused by the uncertain working of the 
signallers with lanterns, the light from which was scarcely msible at 
the distance— about 1500 yards. It may here be mentioned that the 
bulFs-eye lanterns supplied for sighting and laying by night were 
not quite suitable. 

The service practice^'' will be found in detail, with short and only 
imperfect descriptions of the results, upon the accompanying table. 
The 25-pr. on overbank carriage was found to jump excessively. One 
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or two of the earliest shots^ laid at an elevation corresponding to 
1150 yards^ ranged 80 to 120 yards over/^ 

In the competitive practice of 2/1 London with this gun on the 8th 
Jnly^ the shock on discharge of the first few rounds broke oiff the 
heads of the screws fixing the patch of the elevating gear to the 
carriage, rendering it so shaky that great care was necessary in suc- 
cessfully firing the total of 43 rounds, without rendering the gun 
temporarily unserviceable. 

The squally weather lasted only a few days, giving place to the 
brightest and warmest perhaps experienced this summer. Large straw 
hats were served out to the batteries, and worn regularly. The heat of 
the sun often produced most curious mirages on the wide stretches 
of shingle, and the glare wearied the eyes in laying on distant objects, 
or in estimating distances. 

Carbine practice, bathing parades, and cricket matches filled up the 
afternoons and evenings. The amusements also included a concert in 
the Recreation Room, and two even more successful camp fii'es,^^ 
which were kindly sanctioned by Colonel Hume, the Camp Commandant. 
The ofiBcers and the men of the Royal Artillery, and also of the Royal 
Munster Fusiliers, who lay alongside in the Infantry Camp, combined 
to make the proceedings pass off thoroughly well. On the ! Otli of July, 
the batteries marched out of camp, led by the band of the Fusiliers; 
a little later the trains carried them off, amidst the warmest parting 
cheers — 4/1 Eastern to Portsmouth, and 2/1 London to new quarters 
in Woolwich. 
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A man so various, tliat he seems to be 
not one, but all mankind’s epitome. ” — Dry den. 


BY 


CAPTAIN E. NASH E.A. 


AMOiSfGST all the various types of soldiers perhaps there is none so dis- 
tinct as the British gunner, though in the present day he is certainly 
less marked than formerly. His scientific training has induced a habit 
of reasoning j the variety of his duties has made him ready in resource ; 
his heavier work has made him slower of movement than men of other 
arms. He is usually slow of speech, weighing his words. But these 
characteristics apply more especially to the garrison gunner ; and they 
would, no doubt, became more highly pronounced were he confined to 
heavy fortress work and not called upon to perform a variety of 
duties, in any one of which, with the short period of service at his 
disposal, he could hardly expect to become proficient. 

It is not, however, intended here to make a psychological study of 
the garrison gunner, but rather to bring to notice two special features 
in connection with his present employment. These are; (1), the 
variety of his duties, and (2), his increasing importance. 

During the period 'which elapsed between the so-called birth of the 
Regiment (1716) and the year of its present triple formation (1859), 
England was adding to her Empire in all parts of the world. Herself 
in jeopardy, severely threatened with invasion, sometimes standiug alone 
against the oppressor of nations, secure only in the prestige of her 
great naval power, she yet found means for carrying out oflE'ensive 
operations, gaining territories for future colonies and annexing native 
states as dependencies. Her best defence seems to have been found in 
offence. But in all these enterprises, often undertaken with most 
meagre preparations, sometimes carried out with curious half- 
heartedness, and yet resulting in so great ends, the true character of 
the British soldier was eminently displayed. No greater meed of 
praise was bestowed during all these years than fell to the lot of the 
British gunner. The history of the Regiment fairly bristles with deeds 
of valour and high encomiums. The well-known words of the French 
General Foy are but a type of many others recorded from the mouths 
of English and foreign generals.^ In the remembrance of the hard- . , 
ships undergone, the gallant acts performed during that bright period, 

1 “ Les cannoniers Anglais se (Ustinguent entre les antrea soldats par ]e bon esprit qui las anime. 
En bataillo leur activite est judicieuse, letir coup d'ceil parfait, et leur bravoure stoique.” 

6. voii. XV. , , ' ' 
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tile garrison gunner must be allowed to participate. He may read of 
Minden, tie Peninsular and Waterloo^ of tbe sieges of Louisboiirg 
and Sebastopob and claim bis share in the memory of these ; whilst he 
recognises work more akin to his own in the brave defence of Minorca 
and Gibraltar’s great siege. 

That high scientific attainments were recognised as essential even as 
early as 1744 may be seen from a letter from the Board of Ordnance, 
dated 24th February of that year. The qualifications of artillery 
officers ” it runs ^^are not acquired by practice only, but are the result 
of long study and application. They must be proficient in several 
sciences and masters of several arts, which is not required from other 
officers.” If such qualifications were deemed necessary in the employ- 
ment of, what seems to us, the simple material of those days, how 
much more essential have study and application become now ! 

If, then, the garrison gunner were confined to-day to his more 
legitimate work in connection with the defence of a fortress, he is even 
then hardly likely to complain of want of variety in his duties. How 
simple appear those of the field artilleryman in comparison ! He 
has only one type of gun to master, a very limited variety of ammuni- 
tion, which is always packed in the same manner, always supplied by 
the same machinery. The garrison gunner has to deal with no such 
enviable monotony. Each new battery he entei*s displays a new type 
of gun, entailing a variety of ammunition puzzling in its details. No 
two store-rooms are packed in the same manner, and the supply of 
ammunition becomes complicated beyond conception. But until he 
has mastered the three great essentials in the conduct of a fight, 
namely, the power of his guns, the supply of ammunition, and the 
nature of the probable objective, he is in no position to make the most 
of what is placed in his charge. And yet a knowledge on each one of 
these points can only be acquired by careful and constant study. In 
one matter only may he be said to have an advantage over the field 
gunner: he acts always on the defensive from a fixed position and 
reaps the benefits which always attend such action. He can lay his 
plans beforehand, he can recognise all the movements which an enemy 
is likely to make, and arrange to meet them, whilst his ranges are 
measured and marked. 

Now to learn all this is, indeed, the special duty of the officer, but 
having learnt it he will not fail to impart all the necessary principles to 
his men. For the latter, the manipulation of the various natures of 
guns and ammunition will be always the first requisite ; later some 
wider instruction in technical details is certainly required. As long as 
it is necessary to shift batteries constantly from place to place, thus 
rapidly introducing novel combinations, the time for thorough instruc- 
tion is all too short. But there is a worse process, and one very liable 
to destroy the efficiency of a garrison battery— one which would be 
known in the medical profession as transfusion ” — the taking of the 
life-blood from one to give to another. I fancy 1 hear the shriek of a 
battery commander now, as the official mustard-plaster,— Army Form 
B 91— is applied to him, relieving him of his best men for the benefit 
of a deficient field battery. 
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It lias been, said that if tbe garrison gunner were confined solely to 
fortress defence work bis duties would be far from wanting in variety, 
Tliat be is not so confined is well known. All siege work in tbe field 
belongs to bim^ as well as tbe manning of several mountain and beavy 
batteries. He bas^ on occasions^ passed through many and great 
vicissitudes ; bow many and bow great may be seen from an example 
in tbe note below.^ Out of a total of 101 garrison batteries there are^ 
at present, 72 employed in coast defence in England and the Empire, 
whilst the remaining 29 are disposed as follows: — 10 mountain 
batteries, four beavy batteries and 15 inland garrisons, 12 of tbe 
latter being in India or Egypt and three at Woolwich. The chance, 
therefore, of a man being employed in other work than coast defence 
during peace is in the proportion of -jVt about 1 to SJ. 

The work in any one of these 29 batteries is light in comparison 
with that required for real proficiency in the remaining 72, but tbe 
chances of active employment in these latter are at present, fortunately 
for tbe Empire, more remote. But no officer can feel satisfied, nor can 
be afford to sit idle, as long as he believes himself incapable of using 
the material placed in his hands to the best advantage, or until he is 
convinced that, come what may, tbe lives of his men, who so implicitly 
trust in him, shall not be lost through any ignorance of bis own. It 
is for this reason that he cries aloud for all tbe means which will 
simplify his labours and add elements of success to his work ; for this 
reason he looks with anxious eyes to the position-finder, to the develop- 
ment of electric light, to proper arrangements of obstacles ; for this 
reason he asks for improved communication between forts and concen- 
tration of batteries, with such transport available as may ensure his 
being able to man a fort completely for practice, and thus recognise 
its deficiences, and, while there is yet time, prepare his plans for an 
active defence. 

Let us pass now to the question of the increasing importance of the 
garrison gunner as a fighting unit. It is here maintained that his 
chances of active employment are daily becoming greater. During 
the 18th century and up to the end of the American war (1783) tbe 
operations conducted by England consisted chiefly in offensive coast 
descents and land sieges, all of which added considerably to her 
possessions. Then followed tbe Peninsular war, the campaign of 1815 
and the Crimea, these enterprises being undertaken with a view to 
maintaining the balance of power in Europe. Minor and more recent 
operations, conducted far from the base, such as those at the Cape, the 
occupation of Egypt, the annexation of Upper Burmah, all wars of 
policy, not of aggrandisement, will result in a strengthening of British 


^ 1876. Secunderabad. Heavy battery. Two 24)-prs., one 8-in. howitzer, two S-in. mortars and 
two coehorns, nine elephants and nearly 300 huUocks, with 24 wagons. 

1877-79. Burmah. Mountain battery. Sis 7-prs., 22 elephants and 4 ponies. 

1880. Aden. Mountain battery. Four 7-prs. Camels. 

1881. Pembroke Hock. Coast defence. 

In these five years one battery which performed this feat changed its dress completely twice and 
its title twice. 
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influence and a consolidation of Imperial interest. The time lias now 
arrived for a closer binding of Imperial ties. 

Steam and the electric current have brought the colonies as near to 
England as Scotland was a few years ago^ and have rendered possible 
the transformation of the United Kingdom into a United Empire. The 
lines of communication of such an empire are the ocean highways ; the 
posts upon these lines are the coaling stations and docks. The security 
of such posts is absolutely essential to the maintenance of the line. 
Security is obtained by means of coast defences, and the first man 
required in this emergency is the garrison gunner. 

It may be doubted whether a single foreign power, or even two 
combined, could now carry out such a blockade of England as that 
proposed; and so nearly put into execution by Kapoleon in 1805 ; but 
certainly immense and lasting injury could be done to our trade,— an 
injury which could only be checked by the successful employinent of 
our navy. Every ship, then, must be released ; not a single one being 
kept for the defence of British or Colonial docks and coal-depots. 
These must be self-supporting. 

In case, then, such a crisis should arise (and we cannot indeed afford 
to neglect the study of such a contingeucy) , it is probable that the 
first step taken by an enemy would be a series of violent assaults on 
our principal coaling-stations either at home or abroad ; it rriatters 
little which, for the loss of even one of these would seriously paralyze 
the action of our war-ships. 

Is our garrison gunner to be subjected to battalion drills such as he 
first experienced under Colonel Bradford in 1746, or is he to be made 
proficient in the use of his true weapons ? Are we to depend upon the 
Navy for co-operation, and if so is it possible that they might fail us as 
at Walcheren? Can we ensure such a concerted action with the 
Engineers, who lay the passive obstacles of mines and booms, and 
work our electric -lights, that all may be in harmony, working on a 
pre-arranged plan with all the elements of success ? 

A true answer to all these questions should be the result of such 
practical experiments as those carried out lately at Milford Haven. 
But, if a negative reply must be given to them, then there is only one 
alternative, and that is— to give our garrison gunners a still further 
variety of duties, and form them into a Coast Brigade, whose duties 
should combine the manipulation of the whole means of coast defence, 
including torpedoes and mines, passive obstacles, and boats to guard 
them, electric lights and artillery fire.^ 

All this applies with equal, perhaps greater force, to our colonial 


1 An idea of tHs kind may ke noted in G-eneral Boulanger’s sckeme for the re-organization of the 
French army. Three articles quoted from the B.JE, Journal, July 1886, are as follows 

“ To hand over to the Engineers the batteries of Garrison Artillery.” 

” regiments, each regiment of three battalions, of four companies 

" ^^^otsappere'SSners ““mpanies of gunners and four companies 
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gunners^y wliere there is at present but a small naval force^^ and no force 
instructed in the science of torpedoes and submarine mines.^ 

Finally^ let the garrison gunner remember that his true Groddess is 
Armed Science/^ To her all his vows must be paid;, — he is her 
true votary ; and let none of us forget that if England should be pre- 
vented, by a combination of circumstance^ from carrying out that best 
of defensive operations, namely, an offensive campaign, then it is upon 
the garrison gunner that the first blow must fall. And if his heart 
should fail him in devotion let him read again the words of Canon 
Kingsley : — 

The two classes which will have an increasing— it may be a pre- 
ponderating — influence on the fate of the human race for some time, 
will be the pupils of Aristotle and those of Alexander; the men of 
science and the soldiers. ... 

They, and they alone, will be left to rule, because they alone — each 
ill his own sphere — ^liave learnt to obey. . . . 

/^The finest type of civilized man which we are likely to see for 
some generations to come will be prodnced by the combination of the 
truly military and the truly scientific man.^^ 


1 The Colonies of Australasia have a small local naval force, viz., the Frotector, a cruiser, in 

South Australia; the turret-ship ; Victoria and Albert, steel gunboats; the Childers, 

jfirst-class torpedo boat and the Napean and Lonsdale, second-class torpedo boats, at Victoria ; 
the Wasp, gun-boat, and the Mavis, Falerma, and Gapandah, sloops, in. Queensland; and a second- 
class torpedo-boat in Tasmania.” 

2 Torpedo companies may, under the Militia Act, be raised in Canada, but there are none in 
existence. And yet Quebec, Montreal, and many ports on the lakes are particularly open to attack 
and would be easily and efScieutly defended by these means. 

Spoken at E.A. Institution, 3rd October, 1871. 
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BY 

MAJOR G. R. GAMBIER, R.H.A. 


In No. 4, Vol, XIV.^, November 1885 number of tbe R.A. Institution 
Papers, was published my method for replacing disabled wheel horses 
on a different plan from that detailed in tbe Manual of Field Artillery 
Exercises; as I have, since writing upon this subject, had consider- 
able practice, and have much improved upon the plan originally 
proposed, I wish now to bring to notice what these improvements 
are. At the word Wheel horses disabled/^ unhook the team and send 
away the wheel horses, place any one of the centre, lead or detachment 
horses (whichever is best suited) between the shafts, take a drag rope 
and hook it into itself, and make a loop at either end to allow of the 
shafts being run through, the rope is then placed over the saddle, 
making a perfect back band ; take another drag rope, fasten the hook 
into the breeching loop on the near shaft, pass the end under the 
horse^s croup, and take one half turn or hitch round off shaft in front 
of back band loop, and pass the spare end (of which there is ample) 
under the horse, and make fast to the near shaft. By these means 
you have back band, breeching, and belly band made out of two drag 
ropes ; the traces are shortened in the usual way round the footboard 
and splinter-bar, detachment horses are hooked in to complete the 
team. I may state that the detachments - of my battery constantly 
execute this manoeuvre in less than four minutes from the time of 
giving the word of command Wheel horses dfisabledf to the time the 
six guns move off at a gallop, without a single set of wheel harness 
in the battery, some sub-divisions do it in less than three. I have 
introduced a plan also for draught when the off or near shaft is broken. 
Suppose the off shaft is disabled, — First unhook and withdraw it, then 
take a collar chain, make one end fast to the loop on the inside of the 
hame (to which the trace is attached) pass the other end round the 
near shaft, with a clove hitch, then pass it up to the loop on the off 
horse^s collar and make it fast — do the same with the other collar 
chain, beginning with the off horse and making it fast to the head 
collars. By this means you have an admirable pole draught, which I 
have proved practically at a gallop to be most efficient. The near 
shaft is passed through the near loop of the back band, so that if the 
chains broke (which I have never found occur) the shaft should not 
fall to the ground. If the near shaft is disabled, the off shaft must be 
shifted to the place for its reception under the splinter bar, and a 
swingletree attached to the outer loop of the same. As a proof of the 
celerity with which a gun can be removed after a shaft has been 
broken, by turning the near shaft into a pole, I may mention that 
E/A, R.H.A,, at the word Near shaft disabled f can naove off 

at a gallop with pole draught in less than two minutes. 
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Gonsibebations on . the Employment of Horse Artillery in Conjunction 

WITH Cavalry. 

During the past year three articles on this or kindred subjects have appeared in 
the Militdr Woclienhlatt, which show by their general bearing that opinion on the 
subject is as yet by no means clearly defined, but that on the contrary views con- 
siderably differ thereon. 

The absolute necessity of allotting a proportion of Horse Artillery to every 
cavalry division is however, everywhere recognised, and even Austria, who 
fiattered herseK that in her ‘‘cavalry-batteries” she had found a satisfactory 
substitute for Horse Artillery till the cavalry manoeuvres at Totis in 1874 exposed 
their worthlessness, has now resolved again to introduce the latter arm. But 
when the question of the proportion of guns to a division is discussed, wide 
differences of opinion begin to show themselves, and one, two, and three batteries 
are alternately recommended. During the campaign of 1870 the strength of 
the cavalry divisions in the field varied considerably, the number of regiments 
composing them ranging from four to nine, that of the brigades from two to 
three, and from one to two horse batteries being attached to them. 

At a future mobilization the establishment of a cavalry division would be fixed 
at three brigades of two regiments each, but whether one, two, or three batteries 
would be aUotted to it is still an open question. Two batteries would seem to 
form the happy medium, since this number would best satisfy the usua% pre- 
scribed ratio, one battery giving a proportion of 1*6 guns, two batteries 8*8, and 
three batteries of five per 1000 horsemen. In order to form a definite opinion 
of the subject one must first consider the question, — ^When does cavalry require 
the support of artillery at all ? 

Does it do so in the moment of attack? This may be answered in the 
negative. A charge is decided by the number of sabres brought into the contest, 
by the greater resolution and concentration of one of the combatants, according 
as one party manages to gain the flank more or less of the other, and lastly by 
one party having at the end the larger number of fresh reserves in hand to deal a 
decisive blow. Here, evidently artillery has but a restricted field for its opera- 
tions. Its first consideration must be not to interfere with the movements of the 
cavalry of its own side either by its fire or the positions it takes up. Then only 
should it endeavour to shatter the enemy’s masses by fire, harrass its movements, 
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And liere again we wish to reiterate that if the best possible materials are not given 
the Horse Artillery, and its interests well looked after in every respect, it had 
better be done away with altogether or reduced to a mere skeleton, and the exist- 
ing materials be employed in bringing the held batteries to as high a state of 
efficiency as possible. 

Lastly, we should like to mention that greater attention might be given to 
hnding suitable stations for Horse Artillery. Pirst of all they should be 
quartered only in districts that will ahord them practice in rapid and instructive 
driving, and they should also have roomy drill grounds with a soil that ensures 
good going for the horses. A steeplechase course in the neighbourhood would 
also be an advantage. It is important, too, that Horse Artillery should be always 
stationed where there are also cavalry, which unfortunately is at present the case 
with only about half of our batteries. All Horse Artillery officers should be 
acquainted with the details of cavalry movements from their own observation, and 
it is very necessary that they should be accustomed to take part in brigade 
exercises^ or it will fare badly with them should they act with cavalry for the 
first time at manoeuvres, as has indeed happened to some of our officers. 

Until about 10 years ago a Horse Artillery battery was always sent to take 
part in the exercises of a cavalry division and this was only done away with because 
the officer in command decided by his own dixit that the presence of the 
artillery was unnecessary, the truth being that he found it a trouble and nuisance 
to consider them in his plan of operations. The oflicers of both arms should 
play Kriegspiel together in the winter. This is the only way in which cavalry 
officers will become acquainted with the functions of Horse Artillery, and thus 
they will learn to value its support ; and then, at length, and not till then will they 
cease to regard it as a drag on their own movements, as is now unfortunately too 
often the case. 

I should like to take this opportunity of discussing an idea put forward in an 
article in the Militdr Wochenblatt lately, of attaching only one horse battery to 
each cavalry division, and in certain cases to make use of those attached to the 
corps-artillery. I believe such a system would be altogether detrimental. 

On the morning of the 15th of August, 1870, the two horse batteries of the 
10th Eegiment attached to the brigade Eedow were engaged for about three hours 
with three French batteries, and during that time the cavalry were unable to 
effect a satisfactory reconnaissance of the enemy’s position and strength. The 
engagement was eventually broken off entirely without result in consequence. 
How much better would it have been if the two other batteries of the division 
which were with the corps-artillery, and which only arrived on the spot the 
following day, had been in time to have taken part in the engagement ? Tlie whole 
course of the 16tli might in that case have turned out differently. 

As a matter of fact, too, no battery co-operated in the attacks of Bredow^’s and 
Barby’s brigades, and the cavalry were obliged to act without support of artillery 
at all. If Horse Artillery batteries are with the corps-artillery the officer com- 
manding would be in error did he not make use of them for the general object 
in view, viz., the subduing of the enemy’s artillery fire. But in that case they 
woTBd not be available for any special objects the commander of the cavalry 
division may intend. In any case to take these batteries at s uch a moment 
out of the artillery combat and use them in other places for other purposes 
would be a very dangerous experiment. If these batteries however are ivith the 
cavalry division they are at hand in a moment for service with it, or, should they 
not be required, can be sent to the assistance of the corps-artillery from thence. 

As regards the question whether Horse ArtiUery batteries must necessardy 
form a portion of the corps-artillery, I am certainly of opinion that they 
should do so. Circumstances frequently occur in which the intervention of 
artillery is urgently needed in the shortest possible time. I will only instance 
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the engagement at Beamie la Eolande and tlie oppoittine airival of two lioxse 
batteric*'^ of the lOtli corps. A rapid trot of three-quarters of a mile, which 
Field ATriliery could not have accomplished in the time, brought them’ on the 
scene jiisi in time to prevent the imminent recapture of Beanne hy the French. 
Blit for sucli unexpected occasions one battery of Horse Artillery with the corps- 
artillery is sutiicient. If more be required they must be drawn if possible from 
the cavalry division ; but there, where their first duty lies, I maintain should be 
kept tlie great proportion of the Horse Artillery. 

Ln dealing with the cavalry division in action and the behaviour of its artillery, 
a question which I will only cursorily investigate, a distinction must be drawn 
between the action of a cavalry division when acting independently, and when 
engaged in combination witli large bodies of other troops. In the latter case 
it will be probably called upon to take a decisive part in the battle; in the latter, 
two duties will fail to its share, to cover its own side with an impenetrable veil, 
and to tear aside that covering the enemy. 

In the first case two brigades would probably advance along* separate roads 
followed by tlie tliird as a reserve, and with each brigade will march the battery 
belonging to it. It will be necessary to bring fire to bear on any defiles held by 
the enemy, so tliat they may be forced by the cavalry, and also to engage the 
hostihi artillery, luit at the same time not to bring about a decisive artillery 
combat, if at one point a further advance is found impossible, a weaker spot 
must be sought elsewhere. 

Tlie operations througlioiit must be tentative. In the same way, if it is the 
enemy’s advance that is to be hindered, portions of the line must be held so 
that he cannot pass. In both cases artillery will be able to lend invaluable aid. 
Yet tlie artillery combat must never be allowed to develop acutely. Should 
however the cavalry decide on making a direct attack, it will of course then be the 
duty of the artillery to prepare the way for it. 

In certain cases the officer commanding the cavalry division may not wish for 
the co-operation of artillery. In that case they will retire and take up some 
position previously agreed upon in rear. Afterwards when it becomes necessary 
to ascertain tiie strength of the enemy’s main body, the artillery must so 
vigorously engage the hostile guns as to divert their fire from the cavalry on them- 
selves. it is at such a moment that the highest qualities are required in an artil- 
lery commander. He must be acquainted as minutely as possible with the inten- 
tions of the officer commanding the cavalry before the action. When once that has 
commenced distances will probably not admit of much explanation, and co-operation 
must be carried on between the two arms as circumstances vary almost intuitively. 
The object of attack will be known to each, but the precise point of its delivery 
and the exact moment for the blow can never be determined beforehand. Here 
will come into play knowledge and appreciation of tactics, and these must help to 
decide on the position to be occupied, the object to be fired at, and the nature of 
projectile to use. The officer commanding must instinctively and on his own 
responsibility decide what lie means to do, and that too quickly, for now minutes 
are of importance. Great skill both in manoeuvre and shooting wiU at such 
times be demanded from the batteries, and on them, and their qualifications in 
these respects to a great extent will depend the success of the day’s operations. 
Slowness in taking up a position, delay in coming into action, slovenly service of 
the gims, hesitation in choosing the projectile, wrong estimation of the range, 
and lastly bad laying will all go a long way to ruin the best planned enterprise, 

I \vould hereVarn officers against being over anxious to use shrapnel fire; 
common shell and percussion fuzes, when ranges are constantly changing, must be 
the artillery’s chief stand by, because projectiles so fuzed are equally adapted for 
all ranges." The first line of the enemy is , what should be fired at first of all 
before ”the charge, then the circumstances of the moment must decide the 
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object j but it sliould always be kept in mind that the enemy’s cavalry is the real 
aim of the cannonade. The position should not be so near as to allow of the 
artillery becoming iiiYolved in the first attack, and yet must be near enough to 
permit them to render elective support to the cavalry; probably 1*200 to 1500 
metres will be a good distance. A nearer advance than this is not to 
be recommended, considering how suddenly in cavalry combats an un- 
expected reverse may occur. Doubtless it is a very debatable question 
whether artillery should not limber up at the moment of attack and 
be ready for either an advance or retreat, as circiunstances may demaiid, 
or remain in action in the position they already occupy. By remaining in 
position however, artillery is far safer from any hostile attack directed on them. 
To their guns they must look for protection then, and no one who has ever 
sought safety by fiight before attacking cavalry will ever care to try it again. 
It is terrible how rapidly the pursuing horsemen gain on you. In a monient 
every man in the battery realizes its defenceless state, and unless some feature in 
the ground favours you, or unexpected succour from your own side appears, the 
retreat will rapidly become a stampede and the battery be lost. 

How different is the case should the battery remain in action 1 At the worst 
only individual horsemen will succeed in galloping through the intervals between 
the guns, the great majority will turn to one side or other and sweep past the 
fianks. In modern warfare the capture of the 18 guns at Wirowam during the 
battle of Tobitschau remains an unique exploit. At Laiigeiisalza the battery 
Blottnitz, which was attacked by cavalry, repulsed them with heavy loss and lost 
not a gim. 

, In the campaign of 1 8 7 0 the Brigades Bredow and Eedern charged a road through, 
the Trench artillery line, j^et did not succeed in carrying off a piece ; and in 1849 
the drivers of a Prussian battery actually drove oil the Danish dragoons with 
their wdiips 1 And lio^v much more confident may we feel now wiien our drivers 
and gunners are armed each with his revolver, although I for my part do not 
altogether hold with the use of revolvers under such circumstances* I will here 
conclude. I did not at all intend to handle the subject exhaustively, but merely 
to re-open the question, and if possible to excite fresh discussion of this important 
matter. 
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LETTEES ON AETILLEET. 

BY 

PPJXCE KEAET ZU HOHEFLOHE INGELPINGEN. 


TEA.]SrSLATED BY 

MAJOE N. L. WALPORD, R.A. 


StcI Letter. 


The Fihe Iefegt of the Aetilleey Buetng- the Wah of 1866. 

“ Cease to qiioie liistorical examples ” you say, '‘and tell me tlie cause of all tliis.'’ 
I will answer you, Ijiit not 3 ^et. I shall do tliat later. I must first obtain more 
materials for my uiiswxt, and prove by facts the statement with which I ended 
my last letter. Have therefore a little patience while I do this. 

I said there that in. 1.866 our artillery did not hit its mark so often as we had 
a right to expect, jiidgiiig from the results obtained on the practice-ground, and 
the sticcess gained at the redoubts of Diippel. In order to prove this state- 
ment 1 nmst go back a little into history. 

i.!i the sixtli decade of our present century our artillery tried to realize an idea 
which, had hitherto been condemned as unpractical and ludicrous by all authorities 
of the arm ; this was to construct rifled guns. The trials which were made suc- 
ceeded, and gave truly astonishing results as regards accuracy and the effect of fire, 
which, with the fact that shells could be made to burst on impact and with the 
results of the experiments in breaching which took place at Scliweidnitz in the 
autiimn of 1857, decided our Govenimeut to introduce rifled guns of six, twelve 
and twenty-four pounds for siege and fortress artillery. During the year 1858 
the construction of a really practical rifled field gim was studied with German 
tlioroiighness, and a great deal of time was thus lost. Again every novelty 
has many opponents. Justifiable doubts as to wdiether so complicated a machine 
as was our rifled gun of those days could ever be of practical use, considering 
tlie roxigli treatment to which guns are exposed during a campaign, strengthened 
that opposition which the force of habit always presents to anything ivhich is 
new* 

Our committee of artiiiery experiments endeavoured to concpier all doubts, 
whether justifiable or unjustifiable, by means of inventions, proposals and trials. 
Ill the meantime the Erencli artillery heard something of the results of the 
breaching trials which took place at Scliweidnitz. Napoleon during the year 
1858 saw that contest approaching, which in 1859 brought on the war with 
Austria, and ordered his artiiiery to be armed with rifled guns without delay. 
But nothing new can be worked out in a day, nor can the artillery materiel for a 
large army be suddenly improvised. Time pressed. So the French artiiiery 
rifled tlieir S.B. bronze guns, and tliiis arose the bastard system which continued 
to 1870, and wliicli was" called the "Lahitte system.'' Though this transforma- 
tion was hardly completed when the war of 1859 broke out, though the French 
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gunBeTs were unskilled in tbe management of their guns, tlie French aitilleiy 
obtained with them so considerable an advantage over the Austrians as regarded 
range, that all artilleries and all G-overnments took an inimeiise interest in it. 
Our own Government demanded that its artillery should not be inferior to that 
of France. At this moment our committee of artillery experiments had com- 
pleted their trials with reference to a 6-pr, field gun; the new gun satisfied the 
high military authorities who were present, and consequently before the war 
between France and Austria had come to an end, orders had been given to con- 
struct, as a beginning, 300 rified fi-pr. field guns. 

The results obtained from these guns were indeed astonishing to anyone who 
had until then seen only S.B. guns fired. Up to that time when firing at a 1000 
paces the result had been so doubtful, that our gunners acted on the proverb 
which says ; “ The first shot is for the devil, the second for God, and only the 
third for the King,"' that is to say that at the range of 1000 paces only one third 
of the shot hit the target then in use, which was six feet high and 50 paces wide. 
Moreover the greatest range was only from 1800 to 2000 paces. At greater 
distances there was no danger from S.B. field guns. Now suddenly a gun was 
seen, which could hit the target at a stiU greater range, and of which the shell 
burst on striking the mark with such destructive effect, that it seemed doubtful 
whether any enemy could stand against such a missile. 

There was however some hesitation in replacing all the old S.B. guns by the 
new rifled pieces. We had not yet succeeded in making a good shrapnel mth a 
time fuze for rifled guns, while the case-shot of the rifled guns was not so 
effective as that of the S.B. pieces. Great importance was attached to the fire 
of shrapnel and case with regard to close fighting, in which it was not considered 
that there would be sufficient time to lay so carefully as is necessary in order to 
get the full effect of the rifled gun. It was considered sufficient then for the 
moment to give three batteries, or one-quarter of the Field Artillery, to each 
army-corps, whilst for siege and fortress artillery as many guns were provided as 
the funds allowed. A lighter field gun, the 4-pr., was invented and one battery 
was armed with it on trial. 

The change in the armament was at this point when the war with Denmark 
broke out at the beginning of 1864. No conclusive experience was obtained with 
Field Artillery in this campaign. Such engagements as we fought in the open 
field were of a secondary importance. On some rare occasions only did I see our 
guns fire a few shots in the open. The enemy immediately abandoned his posi- 
tion. This was the case at Satrup on the 10th of February and at Fredericia 
on the 8th of March. 

Our experience with our siege guns were more instructive. The effect of our 
rified siege guns surprised not only the enemy, but also ourselves. At ranges at 
which the enemy considered themselves absolutely safe from our sheU, our 24-pr. 
guns threw their shell beyond the great Wenning-Bund, destroying blockhouses by 
their explosion, dismounting the guns on the ramparts which they enfiladed, and 
causing, on the first day of the bombardment, such annoyance and such a panic, 
that had we considered such a result as possible, we should have held our troops 
in readiness to take advantage at once of this first terror. We should perhaps 
have met with less resistance on this first day than we eventually did at the time 
of the assault. At least the prisoners told us that, on the opening day of the 
bombardment the redoubts 1 to 6 were deserted by the whole of their gar- 
risons. We could not see this on account of the heavy snowstorm which was 
raging. Later on the defenders became accustomed to our shell, and learnt how 
to shelter themselves in some de^ee by throwing up epaulments of earth. When 
the guns which were captured in the Diippel redoubts had been brought back 
in triumph to Berlin,' the state of complete ruin to which they had been reduced 
by our shell excited geperal admiration for the effect of our new invention. It 
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■\vas naturally believed tliat in tbe open also everything must give way to it under 
■pj'ualty of amiiliilaliou. These sanguine hopes imposed silence on some doubts, 
which might otherwise have been excited by certain experiences, particularly 
wuli^ regard to the difficulty of hitting with a rifled gun a target which was in 
rapid morion. Tills was especially the case when firing on ships. When in the 
moiith of February at TennO we tried to prevent a vessel from passing the Little 
Lelr, it went b.ack, it is true, but we did not hit it. At the time of the assault 
oil Diippel an enormous quantity of iron and lead was lavished on the celebrated 
iroiifdad Rolf Krakn before w^e succeeded in getting the few hits on the monster, 
ill cousofpicnce of which she abandoned the action. 

.Shortly after the storming of Diippel the greatest zeal was displayed in the 
eonsl rucrion of more rifled field guns, especially of 4-prs., and when the war of 
I Sbf) broke nut we had four 6-pr. and six4-pr. rifled batteries in each army-corps, 
whilii only six liatteries remained armed with the old S.B. guns. Many men of 
experit‘iict‘ still lielieved that we could not altogether do without S.B. guns for 
cln-e tightiiig, on <‘iceoimt of their superior fire with case and shrapnel, and were 
coniirrued in tliis opinion by the action of the only Power which had renewed its 
Udterk'l during a great wmr. 

For the Feileral Government of the United States of Ammica had found itself 
obliged to three times renew almost the whole of its artillery materiel and on 
the in^t occasion had considered it necessary to have at least a quarter of short 
S.B. 12- qua guns, against three-quarters ci rifled pieces. This was the same 
proportion as that in which our artillery wms armed in 1866. 

In IS 60 then we entered upon the campaign absolutely certain that nothing 
could resist our artillery. We knew indeed that the Austrian muzzle-loading 
gun, thouu'h it was rifled and was constructed with a little more care and exactness 
than the hh-encli gun on the Lahitte system, shot very much worse than our B.L. 
guns. We expected therefore to see the other arms, infantry as well as cavalry, 
scatter asunder and disperse like chaff as soon as our shell fell and burst in the 
midst, of them. 

I had not the good fortune to participate in the first engagements fought by 
tlie 2Ed army, at Nacliod, Skalitz, Schweinschadel, Traiitenau and Soor. The 
reports of those batteries of my regiment which were attached to troops, and 
wiiieli took part in three of these actions, spoke only of one thing ; the triple or 
even quadruple numerical superiority of the enemy’s artillery. At Schweinschadel 
the 8rd Horse Artillery battery, armed with six S.B. guns, approached to within 
1000 paces of 16 Austrian guns ; it fired shrapnel at them and did not seem to 
have a very high opinion of the fire of the enemy, who was at last driven back. 
At Koniginhof I wns present at the extreme end of the action, and I was witness 
of a cannonade opened at so long a range that I regretted to see such a waste of 
cosily ammunition ; indeed the firing was very soon stopped. 

I likewise cared very little for a rapid fire which four of the enemy’s batteries 
opened upon me and the officers who were with me when, towards evening, I 
rode to Koniginhof to make a reconnaissance with a view to forcing the passage 
of the Elbe, an operation wffiicli was spoken of for the morrow, but which did not 
take place. I had consequently no personal experience as to the value of our new 
field guns during the period which preceded the battle of Koniggratz. But I was 
still full of the confidence which our experiences in time of peace had inspired us 
with. iNothing at least had as yet happened to diminish it. 

Confidence in oneself and a feeling of the certainty of victory are the essential 
conditions of great successes. But they must be based on realities, and unless 
this is the case there is a considerable danger that a check, at the decisive moment, 
may transform this confidence into an opposite feeling. Though I met with no 
such bitter experience as this, yet the results in the battle of Koniggratz did not 
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altogether come up to the expectations which I had cherished, with regard to tlie 
effect of the guns under my command. At that period the colonel of a regiment 
of Pield ArtiUery "verj often found a considerable number of his 96 guns detached, 
hy superior orders, from his command ; thus I had only one brigade (the 2nd) 
still left to me ; this consisted of four batteries, that is of 24 guns, all rifled. 
Very soon the order arrived for me to advance ; we went off gaily at a quick trot 
over hill and valley, from Bettendorf by Koniginhof, Cliotieborek and Jericek, up 
to the front line of the advanced guard of our corps. I ordered the batteries to 
take up a position to the south of Jericek, against the enemy’s artillery, which 
was posted on the hill of Horenowes ; this was crowned with a clump of trees 
which has now a name in history. The enemy’s guns had already fired shell^ at 
me as I was passing the Trotinka at Jericek, but these shell, falling at a high 
angle, buried themselves deeply in the ground, and burst here and there throwing 
the earth about, but far from doing us any barm, only put ns into a good humour* 
The first trial shots gave the range as 4000 paces ; we were then much too far 
from the enemy, and I advanced my guns nearer to him, up to the imdulatioii 
which lies near to Horenowes, to the north of that place; the range was then 
1900 paces ; we therefore engaged the enemy. In my first letter I have already 
said that his line of artillery consisted of 40 guns ; I added that on. my right and 
left other batteries also fired on it, and that altogether 90 guns were firing on the 
target. During this artillery fight, we saw coming out of Horenowes hy the road 
which leads to the hill where the trees stand, (therefore at a shorter range than 
that on which the Austrian artillery stood) a battery of the enemy whicli trotted 
up the hill from right to left, in column of route. It would be impossible to find 
a better target. All my batteries began to fire at this column. Tlie shell fell in 
front or in rear, but not one hit the enemy. The battery escaped without losing 
a single man or horse, and disappeared behind the hill. I felt as angry as a hunter 
who has missed a royal stag. Shortly afterwards I was a little consoled, for 
my shells broke up a hostile battalion which, coming from Horenowes, was 
slowly climbing the slope. A squadron of clragoons charged the enemy and 
carried off a crowd of prisoners. The Austrian artillery, after having kept up the 
fight for a short time, ceased firing and disappeared behind the hill. We gladly 
flattered ourselves that we had driven them off. During this time the main body 
of the 1st division of the infantry of the Guard had formed line after passing the 
Trotinka, and advanced in this order against the hill with the clump of trees, 
while the advanced guard was engaged in the village with the rearmost troops of 
the enemy. As soon as the advancing infantry masked my batteries, I ceased 
firing, and stood ready with loaded guns to repulse any possible counter-attack ; 
I myself accompanied the infantry, as they advanced, in order to be able to select, 
as soon as the hill was captured, a new position for my artillery. While I was 
thus moving forward with the infantry, a battery of the enemy gave me most 
evident proof that the Austrian artillery had been by no means "annihilated. It 
surprised us by firing from our left front eight shell," one quickly after the other, 
which all feU in the same spot, exactly where the battalion, with which I was 
riding, happened to be marching at the moment. Three shell burst in front of 
the battalion, three in the midst of the ranks and two in rear, immediately in the 
middle of the dead and wounded who were writhing one on the other. But the 
battalion was not broken up. I heard the word of command; Leadinc>* file 
advance from the rightly March! Right, left, right, left,” and the battalion 
continned its march as if nothing could stop it. (I think it was a battalion 
of the 3rd regiment of the Guard, for I remember that I rode a little way with 
Captain von Lobenthal). It was evident then that the shells of rifled guns, when 
they produce so demoralizing an effect as I had believed; at least 

they did not produce that effect on good infantry. After having opened for a 
veiy shoit tune a rapid fire from th^ crest of the hill on the last remnants of the 
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enemy’s infantry, oiir own seized tlie MU with the clnmp of trees ; I then sent 
by the adjutant of the regiment, an order to my batteries to come up to me at 
once, in oidei to secure to us the possession of the height. TVliile awaiting their 
arrival I looked about me. I saw the enemy disappearing in the direction of 
Nedelist, and wished to convince myself how far the wreck of the enemy’s 
artillery would bear witness to the annihilating effect of onr guns. I found*— 
nothing. Not one gun with broken wheels, not an atom of any limher-hox torn 
to pieces by its explosion, not a horse with shattered limbs, absolutely nothing 
marked the place where the enemy’s artillery had stood. 

This was certainly rather discouraging. But when at a later date I read the 
Austrian official account, and saw there that the hill of Horenowes had been 
evacuated solely because Benedek had several times given the order to do so — for 
he had had no intention of extending his right wing so far— when at last I was 
really obliged to own that the enemy’s artillery had by no means retired on 
account of the effect produced by our fire, then, I was sad indeed. But on the 
3rd of July I had not much time, on that hill, to give way to any feelings. The 
infantry of the 1st division of the Guard pressed back the yielding enemy. 
Some of the enemy’s shells whistling through the air fell among us from the 
outskirts of Clduin, and my batteries unlimbered on the hill with the clump of 
trees and replied. The range was enormous. I therefore ordered them to 
economise their ammunition, and to fire only just enough to draw off the 
enemy’s fire from our advancing infantry. After this I galloped along the steep 
crest of the liill of Maslowed in order to find for my batteries a position nearer 
to the enemy, so that tlieir fire might be more effective than it had been up to the 
present, I met General von Coiomier in the most advanced line of the infantry 
skirmishers, who w’^ere pressing on, and he agreed with me that it was useless to 
fire at so long a range. As the northeni slope of the hill near Maslowed was 
very steep, I was afraid that our guns would run down it when they recoiled ; 
I therefore chose a position half way between Maslowed and Nedelitz, on the 
ridge which runs from one to the other. I ordered the adjutant of the regiment 
to bring tlie batteries there, while I went directly to the spot to select their posts. 
During the interval the enemy’s artillery, whose strength I had previously judged 
at one or two batteries, had increased so much that the crest of the height which 
runs from Clilum to Nedelist, and which bounded our view, appeared as if 
crowned with a coiitiniions row of guns. There was at this spot a road which 
was planted with small trees ; I went towards it ; I saw beMnd me the leading 
battery (the 4-pr.) descending the hill of Horenowes, where stood the famous 
clump of trees ; the slope was so steep that it was obliged to come down at a walk. 
I looked at the enemy. He fired a shot. The projectile fell in the cornfield 
about 100 paces short of me. A second shell followed, which went about as far 
over me. A third shell struck the ground quite close to me and buried itself in 
the earth which was softened by the rain. Then followed a mournful silence, 
like that which, before a heavy storm, precedes the first flashes of lightning. I 
thought that I could guess the design of the enemy. He had recognised me as 
tlie officer who was seeking for the best position for the coming artillery ; he then 
found his range on me, and was only -waiting, before commencing to fire, for the 
arrival of the battery which had disappeared from his view behind the hill on 
which I stood. I then went back to the battery, in the low ground, and gave the 
captain the folio-wing order ; — As soon as he came to the top of the hill and the 
enemy opened fire on Mm, he was to advance as quickly as possible, without 
taking any notice of the fire, and was to unlimber at the spot where I should 
halt. I went back to my former post, and -watched the enemy with the greatest 
attention. Hardly had the leaders of the battery ajDpeared over the crest than 
the whole horizon in my front was covered with blue clouds, and a rapid fire 
kept up by more than 100 guns commenced with such a noise and such whistlings 
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of sliell tliat it seemed as if hell was let loose. But at tlie same raomeiit I 
spurred my horse aud advanced at a gallop about 300 paces towards the enemy. 
The battery followed me as fast as the greasy and broken ground would perinit. 
The enemy’s projectiles all passed together whistling over our heads, and feh in 
rear of us in the road. 

The enemy could not have been able to see, on account of the thick smoke 
produced by his hre, that we had passed under his shells, for he went on firing 
without changing his elevation ; a thick hail of projectiles continued to fall on the 
road while we, very quietly, fired our trial shots, and found the range to be 
1350 paces. The battery had only one casualty while passing under the hostile 
missiles ; one man was wounded. When once it had taken up its position it 
suffered no loss at all. 

I had at least the consolation of knowing that the enemy, with his new pattern 
guns, had also not yet learnt how to make good practice. ^ The other batteries 
of the brigade also passed to the right and left of the first, (Mutius’s battery) 
with very small loss over the crest of the height which was bombarded by the 
enemy, and they, with some batteries of the 1st division of the Guard, posted 
themselves on the same line with it. 

I have already told you, in my first letter, that we had hardly fired one or two 
rounds after having picked up the range Avhen we saw that some limber-boxes 
were exploding in the enemy’s line and that it was falling into disorder. We 
attributed this, as I told you, to the effect of our lire, but, to our great dis- 
appointment, we afterwards learnt that our skirmishers, advancing in very high 
corn, had approached to within ^00 or 300 paces of the enemy’s artillery, ^viio 
could not see them on account of the thick smoke caused by his fire. They luici 
cartridges with explosive bullets, of wliich at that time the use had not yet been 
forbidden, and these bullets produced a most destructive effect on the limber-boxes 
aud the wagons. 

I afterwards heard that on this occasion one of the officers commanding the 
skirmishers (it was, I think. Lieutenant Chorus) had set q\xietly to work to fire a 
couple of trial shots at a white horse ; when he saw the animal fall he gave the 
order to take the elevation at 250 paces, to open a rapid fire in order to knock 
over as many gunners and horses as possible, and then to rush in on the battery 
with a cheer. As a matter of fact the projectiles from our line of artillery may 
very probably have hit some gunners and horses, but it is very difficult to make 
sure of this after the event, or to judge how many men and animals fell. Biii 
the reports furnished by the infantry establish as an assured fact that the whole of 
the enemy’s line of artillery continued to fire without a moment’s interruption 
until the infantry opened their rapid fire. Consequently, we gunners, in this 
position also, obtained a very small number of hits, and our fire had only one 
effect, which was certainly essential, that of drawing upon ourselves the attention 
and the fire of the formidable line of the enemy’s artillery, and of thus averting’ 
it altogether from the infantry. In this manner the latter wms placed in a positioiu 
while suffering only relatively small loss, to reduce all this mass of artillery to 
silence, and to take half the guns. 

1 The trick which had just succeeded, and which consisted in passing rapidly under the enemy*s 
fire, had been already practised by Strotha at the battle of Leipzig, when he was called upon'^to 
relieve a Eussian battery which had been put out of action. Having arrived at the spot where the 
ruins of this battery lay, he gave the command to gallop, and advanced 300 paces nearer to the 
enemy. When I noticed at Koniggratz the silence of the enormous battery of tbe enemy, the 
recoUection of Strotha’s manoeuvre passed like a flash of lightning through my mind, and I imitated 
it. He had many years before related the story to my comrades and myself, when we were quite 
young officers, at a discussion on technical matters at which we were present. I mention this f let 
merely to show how much good may result if the elder officers will take the trouble to relate to 
their juniors such events as have been of importance in their lives. 
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After Imriiig been maBj times stopped by the enemy’s infanti’v and cayalTY 
who threw tlieniselYes from the right on my rear, front and flanh,‘ I reached the 
last position which I was to occupy during this battle. It was to tlie south of 
Chliiin on a hill, whence I could support the battalions of the 1st division of the 
Guard, which had pushed to the front. I certainly had before me there a target 
which it would have been impossible to miss, whether m.Y gims had heeii riiled'’or 
not. Two Aiistriaii corps were drawn up on the plam, at the wery foot of the 
hill; their lines were admirably dressed, and their white uniforms showed up 
plainly against jhe green of the corn-fields waving in the wind. They were 
massed wfith their front towards Sadowa and eonsec|iiently showed me their right 
fiaiik. These battalions, squadrons and masses of artillery, concentrated in good 
order in tlieii formation on parade, looked from above like the squares on a chess- 
board. Their masses filled the vast hreadtli of the valley as far as the heights of 
Problus, and tlieir right tiank was about 900 paces from the place where ! stood 
with 111 Y guns. Their fire at once struck the enemy with surprise, terror and 
confusion. An iiifaiitry officer, (Major Erckert), who is a friend of mine, was at 
that rnoinent stretched on the groiiiid in front of Eosberitz. He was wounded, 
absolutely motionless and believed to be dead. He has told me that the Austrian 
battalions, who were passing over his body as they advanced to the attack of 
Eosberitz, stopped short in their rush at the first^shot fired from the hill of 
Clilum ; tliey were seized with fear, and seemed held fast to the spot by a magic 
force. I mv-self can also certify to the slaughter which our shells caused in the 
crowded ranks of the enemy. Each projectile which fell among them burst and 
mowed large gaps in these compact masses of men, who tried to escape to the 
right and left. But in vain I encouraged the zeal of my gunners, in vain I cried 
to tlieni to Inirl their projectiles into these masses of troops with redoubled 
rapidity, in order to cause yet more disaster, the enemy did not take’ to flight, as 
in my heart I had expected. It is true that the ranks opened out, and that the 
men bO light for cover everywhere where the ditches along the roads or the undula- 
tions of the ground offered them any protection ; hut at the last the mass formed 
front towards us and commenced the attack. The first attack, executed by the 
cavalry, came to grief in a hollow road which lay at the foot of the hill, from 
which some companies of our infantry received the Austrian squadrons with a 
destructive fire from their needle-guns, xit this very moment I have my doubts 
■whether tlie tire of our artillery, so little trained as it was tlien, would alone have 
sufficed, without the aid of the infantry, to compel the cavalry which charged ns 
to wheel about. Upon this we saw in the low ground, at every point, hostile 
battmies iiiilimber, as soon as they could find space to deploy ; they opened fire 
on us with the greatest possible rapidity and violence. They once more formed a 
line of more than 100 guns. But this time they were drawn up in a half-circle 
around us, and the lire of their left wing was particularly severe ; splinters of shell 
bounded throiiglioiit the length of the line of our batteries. We now suffered 
very much more serious losses. Whole teams went down at a blow ; some guns 
lost the whole of their detachments. 

It was once more a stroke of luck for us that the enemy’s gunners had not 
very much skill in the use of their new weapons. Most of the Austrian batteries, 
as far as we could make out, seemed to choose the cliiirch tower of Chlum as 
their target, for shell after shell fell into it ; it began to totter, and the tiles and 
splinters of inasoiiry flew all around. But we -were drawn up about 200 paces 
in front of the tower, and the projectiles wdiich hit it did us no ham at all. 
All the sa’oie, the hell which the enemy made for us, waas hot enough. We had, 
as tliey say, put our hands in a wasps nest This state of things may have 
lasted about an hour when the attacks of the enemy’s masses ended by driving- 
hack our infaiit.ry . Our seven companies which were posted at Eosberitz had to 
give up that village. They were disordered and most of their leaders had fallen. 
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They drew back therefore before the seventeen battalions of the 6th corps which 
threw themselves upon them. These masses it is true, yet hesitated for a few 
moments before the fire of the guns and that of the needle-guns. But with^ the 
fire of my artillery alone I could not stop them ; the results which I had obtained 
up to that time showed me this clearly and I therefore followed the general move- 
ment and drew my guns back to the nearest height, that which runs with the 
gentle slope from the northern part of Chlum towards Nedelist. The enemy 
followed us, but found themselves taken in flank, both to the right and left, by 
our 6th and 1st corps, who annihilated them. 

This was the last action in which I took part during the war. At the battle 
of Koniggratz, when I had refitted my batteries and filled up with ammunition, 
at the moment when I was about to advance on to the heights at Eosnitz in 
order to take part in the pursuit of the enemy, I received orders to join the 
reserve in rear of the infantry of the Guard. 

During the battle I had every possible reason to feel satisfied with the manner 
in which my batteries had behaved. They had shown very great courage, and 
everything had been carried out exactly as it was ordered. Not a man had 
flinched. But we had not, by very much, succeeded in shooting as well as w^e 
liad a right to expect. This was because my men had not sufficiently learnt how 
to shoot, and I was obliged to acknowledge to myself that I also was not suffi- 
ciently instructed. Brom this came the feeling of constraint and trouble which I 
found in me, and I was curious to know how^ the other regiments of our araiy 
stood in this respect. This was what I found. On every occasion wdien an 
officer has told me frankly and confidentially what he thought, he has owned to 
this same feeling of constraint, and has confessed that he was not pleased with 
himself. My friend Scherbening, who w^as under my orders at Sedan, and fell 
there also before my eyes, acknowledged to me privately that this was the case 
with himseK, and yet he had at Koniggratz fought his four batteries with the 
greatest hardihood in the position in front of the defile at Sadowa, and at Bliimenau, 
the last engagement of the war, had particularly distinguished himself. I could 
further name to you some large bodies of artillery, whose 4-prs. in the course of 
the long cannonade, gradually threw shorter and shorter distances, and at last 
were 300 or 400 paces short of the target. This fact was attributed to the foul- 
ing caused by the powder in the bore, whilst in reality it arose from the tangent 
scales of the 4-pr. slipping down a little each time the gun was fired, and from 
no one taking care to set them again. The 4-prs. indeed had tangent scales of 
a different pattern to that of the 6-prs. ; with the latter the tangent scale was 
taken out before the gun was fired, and the recoil could not therefore make it slip 
down. I could also name to you some large bodies of artillery whose shells were 
blind, simply because, in the projectiles furnished at the renewal of their ammuni- 
tion from the columns, they had forgotten, as was afteiwards discovered, to insert 
any percussion arrangemexit ; it is difficult to see how the shells could have been 
ppected to burst.^ But I will not name them to you, as I should not like to set 
in the pillory, as it were, so long after the event, men of recognised merit, and 
this for a really very pardonable fault. I say that this fault is pardonable, 
because we had not then acq^uired the necessary familiarity with the handling of 
the new armament or, to put it better, we had not yet learnt how to shoot. 

I have not a shadow of a doubt, for my own part, but that all the regiments 
were exactly in the same condition as ourselves ; where indeed, during the whole 
of the war of 1866, have we succeeded in hitting a target which was worth the 
trouble of hitting? 

At the commencement of the battle of Nacliod a Prussian battery obliged the 
Austrian battery of Hertwek’s brigade to retire; during the battle of Soor an 
Austrian battery left one disabled gun behind it when it retired ; during the fight 
at Schweinschael the 3rd Horse ArtiHery battery of the Guard had obliged as it 
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says in its report, two Austrian batteries to abandon tlieir position. But this 
wns all, absolutely all. In the great battle of Koniggratz we captured nearly 200 
giins^; not one in tlie whole number, as far as I know, had been injured by hre. 
At iSacliod and at Skalitz the enemy it is true, retired when our reserye artillery 
made its appearance at the end of the engagement. But even now it is by no 
means certain whether, at Nachod, it was this advance of this reserve artillery 
which decided^ the enemy to retire, or whether he had not already resolved to 
abandon the field of battle, ovring to the failure of all his attacks. As regards 
the fight at Skalitz, it is actually proved in history that the Austrian corps had 
orders to hold on till two o’clock only, and that its retreat was carried out without 
any reference to the appearance of the reserve artillery of the 5th corps. 

Nowhere, daring the whole course of the campaign of 1866, did our artillery 
play a decisive part with regard to the other arms of the enemy’s army. No 
considerable mass of infantry, no grand corps of cavalry was destroyed by it; 
against no object of attack, ^neither village or position, did it open its "fire in the 
preparation for the attack, in such a manner as to render certain the success of 
the assault. And the reason that it did not do this was, that, as I have shown in 
my former letter, it advanced in strength too far inferior to that of the enemy. 
Besides, six of every sixteen batteries were armed with S.B. guns, and a large 
proportion of the S.B. batteries did not fire a shot, owing to the long ranges at 
which the two artilleries engaged. As far as I know, that half of the grand 
reserve artillery of the 1st army which was armed with S.B. guns did not succeed 
in firing a single shot, and only a very few S.B. batteries had the good fortune to 
gain imperishable glory by pushing on to within short range of an enemy whose 
fire was more effective, as did Buddenbrock’s battery at Scliweinschadel, and 
Scbmelzer’s and Theiler’s batteries at Koniggratz. 

After the campaign of 1866 we all, as I have already said, felt that we had not 
shot sufficiently well. Nevertheless our consciences were easy, and we could 
say that we had done our duty, for we had fought wherever we had been ordered 
to fight, had held strictly to the drill-books, and had shot as we had been taught 
to shoot at the practice grounds. 

If, in spite of all this, the results which we had obtained were not such as the 
araiy has the right to expect from the assistance of its artillery, then the fault 
must have been in the orders which we had received, in the recognised system of 
driU, or in the instruction in shooting which had been imparted to us. But 
when later on some things were unitten, between the lines of wliicli we could 
read that there was an idea that the artillery had not done its duty, we were 
filled with a feeling of most just mdignation. But this indignation was consider- 
ably diminished when, still later, we learnt from historical works on the campaign 
how much the other arms had suffered from the superiority of the enemy’s artil- 
lery. Brom that moment every officer of the Prussian artillery sought, as the 
object of his constant meditation, to discover by what means our artillery might 
be placed in a position to furnish a more effective fire. Even some meddling 
persons occupied themselves with this question, and the best proof that public 
opinion was excited against our artillery is given by the fact that a book, such as 
that which appeared under the pseudonym Arkolay, was able to attract public 
attention, even though it proposed, as the only means of saring the honour of the 
artillery, to give up rifled guns and to return to smooth-bores. 

The' effect produced by the Austrian artillery in the war of 1866 has been 
frequently compared with that obtained by the Prussian artillery in the same war. 
Pot my part I have never been able to see that they shot better than we. But 
they used their artillery in very much larger masses ; and when the projectiles of 
masses of artillery, which often numbered more than 100 guns in one line, sweep 
all the ground in front of that line the troops which are exposed to the fire must 
suffer from it, thanks perhaps to some good shots, but also perhaps to some bad 
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ones. Bnt wlien I, as I mentioned above, could come into action with at first 
only six guns against more than 100 guns, at a range of from 1300 to 1400 paces, 
and that with the loss of only one man wounded, the enemy cannot have slioi well. 
Out infantry, in most of its reports, has spoken of the violent shell lire throngli 
which dnring this war it had to advance. Bnt did this infantry iiiid that a single 
one of its attacks was repulsed by the hre of the enemy’s artillery aloiie? ^'Eol 
Then tfie enemy’s artillery also did not get a sufficient immber of hits, fox it 
ought to be possible to demand from an artillery whioh shoots sufficiently well, 
tliat the enemy shall not he able to approach it by a frontal attack when once it has 
opened its tire.* I venture to declare here that, as a general rule, diiriiig the cam- 
paign of 1866, the artillery of both sides shot badly. I do not mean to say but 
that some batteries were exceptions to this rule. For example, I know from 
information whicli is beyond doubt tliat lieyderireich’s Saxon batteny whicb, at 
tbe battle of Koniggratz, held its position, with sueli stiibborTiness and so 
gloriously, on the hill to the south-east of Tresowitz, hit with shell after shell. It 
tired very slowly, and never at long ranges, but every one of its shells hit the 
mark and caused us some loss. This was the case with Leonhardi’s battery 
also. At Blumeriau, the Austrian artillery knocked a Prussian battery to pieces ; 
on tJie other hand Scherbening’s four batteries produced an excellent effect in the 
same engagement. ^ ^ 

A great noise has also been made about the heroism with which the Austrian 
Artillery sacriiiced itself during the war to save the other arms. With respect to 
all the many guns wlvicli were lost, the reports of the victorious infantry declare 
that they in general captured only such guns as had lost their teams by fire, the 
others succeeded in escaping. Most of them tried to escape, and those which were 
surprised had simply missed the right moment for retiring, either because they 
had not estimated tlie range and the effect of our needle-gun at its true value, or 
because they bad not seen our infantry at till, attacking them as it did, accordiiig 
to the situation, eitlier by advancing against the front throngli very high coni, or 
by turning tlieir ilank. Thus then tlie Austrian guns •which,’ during tlie campaign 
of 1866 fell into the liands of the enemy, did not all iiiteiitionally sacriiice 
themselves witli a full knowledge of what they were doing, as was the case with 
Groben’s Austrian battery in front of the southern ontlet of Chliiiii, and with the 
valiant gunners in tlie positions of Lipa, who continued their fire until they fell 
dead beneath tlieir guns. Must of them tried to escape and if many did not 
succeed, they did not, owing to their desire to fly, exhaust the full effect of tlieir 
guns, by waiting until the enemy had come up to their very muzzles. 

^ I maintain then wliat I have said; gunners, on one side and the other, 

did not make a sufficient number of hits in the war of 1866.” . What, on the 
other hand, were the results of the fire during the war of 1870? Allow me to 
enter into that witli you in another letter. To-day I am tired of writing, and 
you are probably equally tired of reading. 


EXPERIMENTS AT BUCHAREST. 

BY 

MA.JOR D. D. T. O’OALLAGHAN, E.A. 

CAPTAIN G. S. CLARKE, R.E. 


Thu general idea of tlie defences of Bucliarest appears to be to create 
a place of arms in which the whole military strength of the kingdom 
can be gatlierecl. It is recognized that the military position of 
Ronmania is distinctly dependent ; but the absence of any permanent 
defences practically prevents the choice of an ally. The Eastern 
frontier is so open that Bucharest could be occupied by a Russian army 
in a few' days. It is argued, therefore, that by the creation of a place 
• of arms, time would be gained to enable any power to give practical effect 
Sio an alliance. Bucharest was selected as the centre of the wealth and 
>mmerce of the country, as well as the junction of its railways. The 
Q^.sition possesses no natural advantages, and the opinion has been 
’pressed that a second place of arms should at least be formed on 
Kronstadt Railway among the southern spurs of the Carpathians. 

^ The decision to defend Bucharest' having been taken. General 
Brialmont was asked to furnish designs and advise generally upon the 
scheme to be adopted. 

As far as could be gathered, the following are the principal features 
of his proposals : — 

The main defence is to consist of 18 large forts, at about 4000 metres 
interval, supplemented by intermediate batteries. 

The forts are to have earth scarps and a detached wall flanked by 
counterscarp galleries with three embrasures — two firing in front and 
one behind the wall. The counterscarps are to have arched counter- 
forts. The detached wah is to he protected from projectiles grazing 
the crest of the glacis, with a descent of 1 in 3. On the flanks, it is 
considered that the wall is sufficiently protected if it cannot be hit at 
an angle exceeding 45 degrees. In front, there will be a second glacis, 
covering wire entanglements and other obstacles. On the flanks, wing 
batteries and rifle trenches will he provided. ^ The parapets are to he 
constructed of sand, with a layer of vegetable mould on the top, the 
exterior slope being about 

An interior reduit contains three turrets or cupolas, and a batteiy 
for four howitzers. The latter are to have central pivots and hydraulic 
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a<3jaeent pair there is a hoUow traverse, capable 

fcluall ammanitaon store. 

Fortification dn temps present^’ 
expressed an opinion in favour of turrets for land defencefand repro- 
duced rie designs of the St. Ohamoud firm, iuckdiuo- a proiect fS a 

“as ^Sded'^thfi rails laid behind a ^apet. It 

was decided, therefore, that a competitive trial should take nlaco 

was^^vnected Jr t /f T ? from whi?h it 

The toSil co^st^^of definite decision would be obtained. 

nc total cost of the experiment was nearly £ 40 , 000 - but as vet nn 

S:EirSHP“ 

t“?kikn' of Ihl opS p“rTa?cordin| 

nr“!5“-€£EBS 

visit, situated as follows^!— “OnPncnoed at the time of opr 
'■ “*err.T&“S^r'“^ -y-V “"S ‘0 the Apstriap 

*"■ " otlT" °° OMtella a,i 

1 . 

Diaet on Expeeimexts. 

with “projSesfictSd’*^^ cupolas. Fired from both cupolas 
192!^ JW.;-._Fired 10 salvoes for accuracy. 

fired 10 rourd^' of practice for accuracy. Each cupola 

cupola fired 3^ sal’voe^!^*^^^^^ ^ suddenly presented. Each 

Krupp 15 cm gms;^2'TOTOds fired^^ ^“<5 

Practice for accuracy from French turret, 6 rounds fired. 
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28M Becemher.—'BvmtiQQ continued; 58 rounds fired. Practice for 
accuracy from German cupola ; 6 rounds fired. 

and Mst December , — Practice at cupolas witli Krupp 
rifled mortar ; 14, 56 and 44 rounds respectively. 

\et January, — Ditto ; 50 rounds fired. 

%nd^ Brd^ and itk January, — Dismounting guns in cupolas, and tfieir 
replacement by dummies, and construction of siege battery at 50 
metres. ■ ■ 

K^th January, — ^Practice at embrasures of botb cupolas ; 11 rounds 
fired., 

^th January, — Practice at glacis plate of Preucli turret. 20 rounds 
fired. 

%th January, — Practice at glacis plate of German cupola ; 21 rounds 
fired.' 

Mtk January, — Practice for breaching German cupola; 50 rounds 
fired. 

14^Ji January, — Practice for breaching both cupolas ; 36 rounds fired. 

Ihth January, — Ditto ditto French turret ; 19 rounds fired. 

IQih January, — Guns remounted in cupolas. 

VI th January , — Practice for accuracy aud rapidity, German cupola; 
20 salvoes fired. 

20??/^ January, — Practice for accuracy and rapidity, French turret ; 21 
salvoes fired. 

%%nd January, — Practice against a wrought-iron plate of German 
cupola; 21 rounds fired. 

%%fd January, — Fired 7 rounds, filled and fuzed shell, from 2P“^ 
Krupp rifled mortar ; for effect in soil. 


GERMAN CUPOLA. 


General Description. 

The pit or emplacement consists of a single circular chamber 19 ft. 
6 ins. in diameter, with brick walls about 5 ft. thick. The floor level 
is 3 ft. 6 ins. below the natural surface of the ground. The pit is 
entered by steps through a door 5 ft. wide. There are 14 recesses, 
3 ft. high by 2 ft. broad, and 18 inches deep, evenly spaced round the 
interior wall. Each recess has one shelf and can hold altogether 
24 projectiles, so that a total of 168 rounds for each gun can be 
stored in the emplacement. 

The glacis plates rest on the top of the wall which ends at the level 
of their lower surface. Outside these glacis plates, there is a mass of 
concrete 9 ft. thick, measured along the superior slope from their inner 
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edge. The exterior slope of this concrete is 35 degrees^ and in front 
is a thick parapet of sand on the side which was attacked. The roller 
path {a) and the gunmetal training arc {6) are fixed to the inner top 
angle of the wall. The socket of the screw pivot (c) is bedded in 
concrete — not in wood^ as shown in Plate I. — and there is a false floor 
boarded over except in the centre, where the fixed internal toothed 
wheel of the traversing gear and the pivot are left bare. 

There was ample space for moving about freely in the emplacement, 
and for the operations of loading and traversing. 

Magazine Ho Special magazine accommodation was provided, and the ammuni- 

accomoda- brought into the gun pit as required, no large amount being 

ever kept there during the course of the experiments. 

o/cupoia^^ The cupola consists of two armoured portions — (1) the glacis plates 
set in concrete and forming a complete annulus round the pit ; (2) the 
curved shield, free to turn on a central pivot, and covering the two 
guns and mechanism. 

Glacis. 1. The glacis, or ava^t cuirasse, consists of eight cast-iron blocks or 
segments set in concrete, and formed as shown in Plate I. Each 
block is provided with eyebolts cast into it for purposes of manipula- 
tion, and has ribs at the ends. The outer faces of these ribs have 
projections which fit into corresponding recesses in the adjacent blocks. 
The joints thus formed are run with zinc. The two rear blocks wliioli 
were to be attacked, had central ribs in addition, apparently with a 
view to give them greater strength. The total weight of the glacis 
ring is 70 tons, and its internal diameter 5*93 metres (19*45 ft.) 

2. The curved shield consists of six segmental side plates and a 
hexagonal roof plate. The front plate which is pierced for the two 
guns, as well as the plates on either side of it, are of wrought -iron. 
The three remaining side plates are compound. The thickness of all 
the plates is 20^^“^ (8 in.) The total weight of the shield is 46 tons. 
The curvature of the plates is such that the angle of impact of a 
projectile striking them horizontally can never exceed 25 degrees. 
The portion of the front plate surrounding the two gun ports is 
strengthened by swelling out the metal round the openings at the top 
and sides, as indicated in the section, Pig. 1^ Plate I. The wrouglit- 
iron plates are bent by hydraulic machinery. The compound plates 
are made on Mr. Wilson's principle by running the molten steel on to 
their upper surface. The plate is made up of three qualities of metal 
as follows :— 7"^*^ hard steel face, 3"“^ soft steel, 10"“' wrought-iroii. 
The mass is then re-heated, bent by hydraulic power, and subsequently 
annealed. The cost of the plates is materially enhanced by the great 
waste of metal incurred by cutting off the corners in shaping tlieni. 
The plates so made are united to form the shield by being bolted to an 
inner skin composed of two layers of wrought iron-plate, each 0*8 in. 
thick. These layers are rivetted together, and through them pass five 
bolts of steel, the female screws of which enter half through the main 
armour plates. Tke bolts are rivetted up from tlie inside The side 

armour plates are further held together at each junction by one steel 
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wedge of the form shown in sketch, and abut against the central 

Iiexagonal plate, but are not keyed to it. 



Tite most striking principle in the design of this cupola is the method 
of supporting the shield. The whole weight of the moveable portion 
of the structure is taken on a central pivot Plate I.) 8 ins. in 
diameter. The pivot (e) is screwed into the socket piece (c), and the 
collar (/) is keyed on to it. This collar is provided with a worm 
wheel OB its outer circumference, which engages an endless screw (d) . 

By means of a ratchet lever, the worm wheel can be turned, thus 
raising or lowering the pivot, and with it the whole superstructure. 

The total vertical movement which can be given is 6 ins., and this Pivotbg 
allows the shield to be lowered down npon the glacis plates or elevated Slf' 
into the firing position. The whole structure is thus free to rock on 
the rounded top of the pivot (e), but the lower edges of the shield are 
prevented from coming in contact with the glacis by legs (t?) resting 
on trucks rimning on a circular racer {a)^ and set in journal boxes 
provided with strong volute springs. These springs thus serve to 
cushion the vibratory motion set np by the force of recoil, or by the 
impact of projectiles. The maximum movement measured at the top 
of the shield is stated to be only about 2*5^^ or 1 in., but appeared to 
be considerably greatex’. . 

The whole stress of i^ecoil is transmitted to the general structure of 
the turret by a pair of vertical arcs (p) in rear of the breech of each 
gun. A ring (y, Plate L), is shrunk on to the chase at a shoi't distance 
from the muzzle, having trunnions which rest in recesses formed in the 
inner skin at the sides of the ports. These recesses are open in rear, 
so that they allow the trunnions to pivot freely, and at the same time, 
by moving them a few inches to the reax’, they clear the recesses when 
it is required to dismount the gixns. In rear of the bi^eech of each Seeoii, 
gun is a powerful capstan-headed clamping screw (^), by which all 
play between the guns and the arcs is taken up, so that hammering 
action is avoided. It should be mentioned that in another design the 
inventor avoids this clamping sci^ew, and ti’ansmits the shock of the 
recoil to the main brackets of the cupola by bosses attached to the 
trunnions of the gun sliding in segmental slots in the brackets 
themselves. 

Quadrant elevation is given by graduations on these arcs, the clamp- 
ing sci'ews serving to I’etain the guns at the required angle. The 
preponderance of each gun measui-ed about the front pivot, is slightly 
ovei'balanced by a counterpoise weight suspended by two chains, each 
passing over two pulleys (/, m), and attached to an iron cross-bar 
passing under the gun just in front of the breech mechanism, fixed in 
position by a steel strap. 

In order to give elevation, the breech is hauled down by a chain geaJf 
wouixd round a ratchet windlass. 

Rotation is imparted to the cupola by a pinion (i) gearing internally 
into a horizontal toothed wheel fixed into the floor of the gun pit. ^ 



260 


BUCHABBST IXPERIMENTS. 


Sighting. 


. Loading. 


The pimoms actuated by winch handles through simple bevel gearine 
^ be rendered available for winding 

S.nr Sf ? “ mounting and dismounting the guj 

four bent lever arms are attached to the legs (o) containing^ 

^ necessary, to assist in traversing. 

i, fiS ’"v T°ff of the shield ride 

^ o^er which travels a pointer attached 

to the shield. Thia circle reads to degrees and 6-minute divisions 
The maximum elevation is 25 degrees, and depression 5 degrees 

® PP°f ^ *0 ^0 parallel. In rear of the cfntre of the 

top of the shield and over the medial line of the guns is a hole 
sufficiently large to_ admit of the head of the Ho. 1. It the frLt of 
this manhole, and inconveniently near to the eye of the Ho 1 I f 
hinged gunmetal sight furnished with a deflectioh leaf, andfre; tos lide 
up pd down a s otted bar. The movement is not for the purLt If 
giving elevation, this being provided for as already describS W thf 
vertical arc, but for convenience in laying on obiectLt dSli i i 
the s^htiBg is, iB to, „er,l, for 1 J. \7c:STti! SSS Hfe 

^ f 5^’' ^ (^) ^et^een the guns. 

Ihe loading is performed at an elevation of 14 dpo-i’Aoa fKes i t 

indicated on the steel vertical arcs by a brld red^S 
so that the guns can at once be adiusted fr, if mne. ■ i.-! ° ^ 

in leng^th/and f eighffig ib^^t^S fonf^ The“co^“*^ 

69*3 lbs., bursting charge 2| lb. ; the steel shell 89 ^ ^ 

6i lb. ; steel armour-piercing shell 86-9 lb., burstino- chaTi^l? 

The maximum charge of the gun is 19-8 lb., cocoa pLder^^ 

Ihe cupola above described cnucsfifn+ac „ ^ powaer. 
the earher designs of the Griison firm. departure from 

up entirely of chilled cast-iron blocks wrono-hf i^ structures built 
for the roof plates. In 1882 a wrono-fif ' was first introduced 

designed by Major von Schumann 

tried at Kiimmersdorf, the design beins- Engineers, was 

experience gained at Tegel in ^870 1 ^ ^ some e^ent based on the 
Tegel tBn-S ™ wroSiB:^ The 

nearly resembled the ordinary ship’s turret ^ Tht *J°- 
reducing the cost and the weight led to fl»> oi’ .desirability of 

syrteB., which allowed arStoed 

while the Tegel experiBieBt, in which BTOieetil.. .^“aher in extent ; 

an angle of 27 degrees produced exfrf^M the plates at 

utilization of wrougbt-iron in plates with J ^v.i ^ pointed to the 

Kummersdorf oupfla wa^Lde of fl Thus the 

spherical form, with an exterior radius of if ft'^^°Th/ ^ 

at which 15 ™ shells fired at 1000 metres eonlfi' angle 

35 degrees, and the thickness of the lower w 

level at which projectiles could strike onlv tf 

f J leuuiu scrixe only at an angle of 25 degrees. 
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the thickness was reduced to 4 ins. The curved shield was formed in 
laminse, two of 2 ins. thickness^ strengthened internally by two Sf ins. 
round the lower portion. The Eiimmersdorf cupola contained only 
one 6-iii. gun mounted in the same way as those at Bucharest. There 
were no curved cast-iron glacis plates^ but instead^ a vertical ring of 
wrought-iron 4 ins . thick. , . ■ 

This cupola was sevei'ely tested. A hundred rounds were fired from 
it at elevations between 4 degrees and 12^ degrees without injury. 
Eighteen long (i-in. shells were then fired at ik of which several hit 
the same spot^ causing no damage. Seven chilled shell were then 
fired also ■without any real eiSfect. Eight 6*7-m. (17^“^) chilled shell 
were tried^ some of which striking at angles below 30 degrees 
produced no effect. Others^ striking low down near the rim of the 
cupola^ damaged it considerably, and proved that the protection con- 
ferred by 7| ins. of wrought-iron was insuflicient against the 17®°^ gun. 
After firing 11 salvoes of chilled shell at 1000 metres range from four 
6-in. guns, by which no satisfactory hits were obtained, the attacking 
battery was moved up to 300 metres, and two effective salvoes were 
then fired without injury to the structure. 

The cupola was then attacked by the SJ-in. (21^^”^) rifled mortar at 
65 degrees elevation, firing 176 lb. shells. Pour effective hits were 
obtained, producing merely slight indents. The turning gear of the 
cupola was tried and found to be uninjured. A complete rotation was 
made in 36 seconds. Pinally, 50 rounds were fired from the cupola 
gun at elevations up to 24 J degrees, the last 25 rounds for rapidity. 
The rate of fire was a little less than one round per minute, and the 
diagram obtained was very satisfactory. 

The Commission which carried out the Kiimmersdorf experiments 
made a variety of recommendations of which the following were the 
most important : — 

1. The shield should he made up of single thicknesses of plates 
instead of lamina. 

2. A flatter curvature towards the lower edge of the cupola appeared 
desirable. 

3. The lower edge of the cupola should be better protected by being 
sunk below the glacis ring. 

4. The employment of concrete under the shield to balance the 
whole structure about the central pivot should he avoided, if possible. 

These recommendations, together with others, were embodied by 
Major von Schumann in the design of the Bucharest cupola, so that 
the latter may fairly be regarded as representing the results of much 
previous experience. The compound plates forming the rear half of 
this cupola were apparently introduced in accordance with the views of 
the Eoumanian Commission. 

It is to be observed that cupolas built on the principle of transmitting 
the recoil direct to the whole structure are termed by the makers 

shield mountings (Pansserlaffete), and that this principle was first 
tried at Eiimmersdorf. 
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Eisults. 

\Qth Deceniber^ 1885. — Two rounds were fired from eacli gnn witii 
fall (19*8 lb.) charges at the maximum angles — viz.^ 5 degrees 
depression and 25 degrees elevation^ with “projectiles fictives^'^ 
weighing 90J lb. These projectiles were constructed to break up at 
the muzzle in order to avoid the necessity for clearing the range. The 
gear worked well throughout. 

' Series {a). 

December y 1885. — Trials for accuracy — Ten salvoes at a target 
10 metres by 6 metres. Range 2^500 metres. In this series five 
salvoes from each turret^ allowed as sighting shots^ were first fired. 

The oscillation of the tui’ret being considerable^ and the firing being 
by word of command^ and^ therefore not always synchronous^, the 
accuracy of the second gun was doubtless affected. 

Series (5). 

21rSi5 December, 1885. — Trials for rapidity and accuracy — After 3 
salvoes (sighting shots); 25 salvoes were fired, the laying being 
corrected as in Series (a) by the telephoned result of each. 

Total time occupied in firing 25 salvoes or 50 rounds, 2 hrs. 27 mins. 
20 secs. 

The times lengthened towards the end of the series. This was due 
to the traversing numbers, who were not relieved until after the 12th 
salvo, becoming fatigued. 

Series (c). 

23f^ December, 1885. — ^Additional trials for accuracy, apparently 
ordered because the brown powder had now arrived. 

Series {d), 

December, 1885.— The practice was apparently intended for a 
comparative trial of the relative facility for rapidly directing the fire 
of the two turrets. This series must be regarded as unsatisfactory 
from every point of view, and so far as testing the power of firing 
from turrets — the object which the Committee had in view— was 
practically worthless. 

Series (e.) 

21U and 28a December, 1885.~(Fig, 2, p. 263) .—The object of this 
series was to obtain 30 direct hits on two of the three compound plates 
forming the rear portion of the cupola, at a range of 1000 metres. To 
effect this 85 rounds had to be fired— viz., 27 on the first and 58 on 
the second day. 

The cupola was turned so that the medial line of the rear centre 
(compound) plate faced the attacking guns. 

The total number of hits obtained was 35, but of these five were 
en ricochet. 

The three guns used for the attack were — 

^ Bange, 155“’^"^ of the same model as those mounted in the 

2 Krupp, 15 cbi J turrets* 
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Ttie firing was sometimes by single rounds^ varied by salvoes of two 
and three guns^ no apparent principle being followed. 

The French gun, de Bange^ was mounted on a siege travelling 
carriage. 

The German gun was mounted on a siege traversing platform of 
the usual Krupp pattern^ on A racers. 

The projectiles were all steel, of Krupp and St. Ohamond manu- 
facture. 

The weights were as follows, sand being substituted for the bursting 
charge :• — 

Krupp — 39 kilos. (85*8 lb.) filled ; bursting charge 1*7 lb. 

Be Bange — 1^0*9 kilos. (89*98 lb.) filled ; bursting charge 1*7 lb. 

The powder charge for the German gun was 9 kilos, or 19*8 lb. of 
brown prismatic powder, for the French gun the same weight of 
Sevran-Livry pebble. 

The distribution of hits at the conclusion of the 85 rounds, and the 
general appearance of the turret is shown in Fig. 2, p. 263. 

The general effect of single shots was to make a shallow scoop, 
Fig. 2, p. 263, with a maximum depth of indent of about | in., and it 
would not appear that the depth varied according to the angle of 
impact with the curved surface of the plate. 

A gradual cracking of the steel face of the plate took place during 
these rounds, but at this stage there was no actual separation from the 
wrought-iron. 

The rotation of the cupola was in no way affected by the foregoing 
series. 

No cracks were visible in the interior; but, at the 20th hit, one of 
armour bolts was sheared, and the nut and washer, weighing 33 lb., 
fell on the gun floor. A cast-iron spur wheel of the traversing gear 
was also found to be broken. One of the hand levers for turning the 
cupola was broken off. 

Series if). 

2,8tk December y 1885. — At the conclusion of the foregoing series, six 
rounds were fired from the guns in the turret to ascertain whether 
the gear was in working order. The turret had to be rotated by hand, 
as the broken wheel was not replaced till next day. 

Series (y). 

dlst December, 188h and \st lanmrf, 1886.— This series was intended 
to ascertain the effect of high-angle fire from the 2 Krupp rifled 
mortar, with steel and cast-iron common shell, weighted up to 91 kilos. 
(200 lb.), at a range of 2,510 metres (2,745 yards). 

It will be seen that the shooting on the whole was fairly good the 
maximum lateral dispersion, omitting two wild rounds, being 50 m4res. 
Two shells fell on the parapet and one on the top step of the entrance ' 
unfortunately none struck the cupola itself, ^ 

Series {k), 

Ul Dmmary, 1886.— This firing was at the wrought-iron port plate 
on which seven direct hits were obtained. r r > 
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guns in tte cupola had been dismounted and replaced by solid 
cast-iron cyimders about 5 feet long^ strutted against the steel arcs by 

ro'EEaed timbers. 

The general effect of these roun ds will be found in Fig. 4, herewith. 
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armour bolt between the ports fell out^ and 
The threads of the armour bolt, which were 
miniured. 
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Series {i) 

^tli January y 1886.— This series was intended to test the resisting 
power of the chilled-iron glacis plate. The 16 ^^^ Krnpp giin was 
used throughout. 

The sector fired at was practically breached near the bottom. 
The attacking ^ gun was mounted on a piece of built-up ground^ and 
its axis was a little above the level of the glacis. The line of fire had 
an angle of depression of 1 degree 22 minutes^ giving a maximum 
angle of impact on the curved face of about 70 degrees. 
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Series {j.) 

■ llili md lUh Jminari/y 1886. — The Committee decided to .continue ' 
the practice of the 27th and 28th December, 1885, at the compound 
plates, until a breech was effected. The practice was extremely... 
accurate, . 35 hits being obtained, of which 7 were ricochets, . ^ .The. 
general effect may be summed up as follows : — 

The steel face, which had been previously cracked in several plaoes, 
began to strip at the third hit, the tendency to lamination showing 
itself between the two qualities of steel as well as between the mild 
steel and wrought-iron. The cracking and stripping proceeded 
gradually throughout the practice, the whole area of wrought-iron 
exposed at the conclusion of the series being about 5 ft. 6 ins. by 2 ft. 

Pig. 6, p.2G6, shows the appearance of the shield and the direction 
of the principal cracks developed. As a rule, the cracks did not 
extend to the wrought-iron ; but, at the proper left top corner of the 
plate, a four-sided piece, area about 12 ins. square, was completely 
detached remaining, however, in situ, sustained by the skin. A single 
projectile striking this portion of the shield would probably have 
penetrated into the cupola. The total number of hits sustained by the 
rear centre compound plate was 81, including ricochets.— Figs. 
4 and 3, herewith). 

In the interior a considerable number of skin rivets and bolts were 
sheared, but appeared to have merely dropped down on the floor, and 
in no case to have flown with any force. 

Fi g 4 
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Series (i). 

imrndmh Becemier, 1885. This series of 30 salvoes was intended 

“P»>« M 

o.p’S: £dts, w ““"s “■» 

_ The only dama^ the capola sustained was the shearintr of one «... 

Series (1). 

_ 22®«? January 1886.— This was in continuation of Series (i) noof 
iron dummies taking the place of the guns as before t' 

were fired from Krunn e-un at th^ rounds 

s ihr^;i iTpoh"”*’ 

rotd^” l«u "ed? wo.SdT;7pSt‘' 

action; while there can be little doubt that the spar iSnosed be? 
the dummy chase and the ares ^ between 

damage as would have prevented another guf from b“in?°L'^T? 
The uninjured ^un mi^ht in this p^cia -horr^ ^ i mounted, 

however/either of theTupok serviceable. If, 

injury transmitted to the^hok of the gear ?iVh? tie 

disable the cupola. As it was tL ooW k f idently suffice to 

dummy, was the breaking, as 'shown i/ sketelF^^b ^ 

supporting the right ai^ary trunnion a!?+v bracket 

readily repaired. ^ trunnion, and this could have been 

0 0 J T W* 

ascertained, the majority of these steel' sheik ?' i® 

plate. This no doubt was d™ to ttrshS ?• 

striking an independent blow on tL platf ‘^® P“^t, 

breaking. These same shells, striking a wr-e 1 .+*? 

either penetrated, or 

GenbeaIi Remaeks. 

inventer4°M^?gir^^^ I®afeg principle 

part of a system rigidly connected fin a ? i shield form 

“■■tw ? S SptuI >>4 

slapod sIiieH, i5*"impSfS* tac * ™ umbrelk. 

and almost proof against direct fire?^^ “conspicuous, difficult to hit. 
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2« The guns beiag nearly muzzle-pivoting, not only is the size of Advantages, 
the ports reduced to a minimum, hut the exposed portion of the guns 
themselves becomes comparatively small. 

3. By the absence of a carriage, the complicated gear entailed by 
the necessity of providing means of controlling the recoil at all angles 
of elevation is avoided. Thus much valuable space is saved, and there 
is plenty of room for the operation of loading, which can be performed 
by hand from the floor level at any position of the cupola, as well as 
for the storage of a large number of rounds. The traversing is also 
performed in the chamber in which the guns are mounted, so that the 
construction of a lower chamber with speaking-tube communication is 
rendered unnecessary. The operations of mounting and dismounting 
the guns are remarkably simple. 

4. The method of mounting allows a range of 30° of vertical arc. 

The disadvantages are : — 

1. The breech of the gun has to be clamped at the required elevation ^dmi^tages 
for each round, and should the capstan-headed clamping screw be not 
properly set up, a violent blow would be dealt to the steel arcs in rear, 
which might distort or displace them. 

2. The adjustment of the guns depends upon the maintenance in the 
same relative position of the steel arcs and of the trunnion brackets. 

The upper extremities of the arcs and brackets are independently 
attached to the inner boiler plate skin, and distortion of this skin may 
therefore destroy the adjustment. The skin being attached by armour 
bolts to the shield plates, is liable to distortion when the latter are hit. 

A considerable displacement of the plates took place during the trial. 

Distortion of the skin may produce the following results : — 

(a.) The parallelism of the guns may be thrown out. 

(k) The direction of either or both of the guns, with respect to 
turret sights and to the horizontal arcs, may be affected ; 
moreover, these sights being attached to the roof plates, 
are liable to independent displacement from blows on the 
shield. 

(tf.) Any vertical displacement of the supports of the front 
trunnions would vitiate the elevation given on the arcs. 

3. The oscillation set up by firing exercises a disturbing effect on 
the shooting for the following reason : — 

(ii.) Unless both guns are fired at the same instant of time, or 
the second when the oscillations set up by the first have 
subsided, it is evident that the angle of elevation of the 
last gun fired will be incorrect. Electric salvo firing is 
therefore a necessity. This fact was apparently not 
recognized during the experiments, and the firing through- 
out was by word of command, the interval between the 
rounds being, in many cases, well defined. The want of 
accuracy shown in the practice from the cupola guns was 
probably due in a great measure to this cause. The 
Kiimmersdorf cupola had only one gun, and it is stated 
that Major von Schumann greatly prefers this arrangement. 
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Shield. 


Compound 

plates. 


{L) The repeated oscillation of the cupola^ the blow being always 
delivered in 'the same direction^ tends to give a permanent 
set to the volute springs supporting the rear guiding 
trucks. That this occurred during the experiments was 
evident. At the conclusion of the practice^ the lower rim 
of the shield was visibly thrown out of the horizontal 
plane^ and the whole mass of the cupola had acquired a 
permanent cant to the rear. If then^ elevation was given 
by arc, it would be incorrect, and it would be necessary to 
lay the guns by quadrant. 

4. The error in direction, due to movement in rotation during the 
interval between the rounds, is common to all two-gun turrets, but in 
the case of an oscillating cupola this movement becomes more com- 
plicated. 

5. Indirect laying for direction is provided for by means of a pointer 
attached to the inner skin, and travelling over a fixed graduated arc 
in the inside of the pit. If this pointer is adjusted close to the arc, 
it IS liable to be bent out of shape by striking the arc on recoil ; if at 
a sate distance, accurate reading is rendered impossible by parallax 
During the experiments the oscillations of the cupola caused the’ 
horizontal arc to be freely hammered by the pointer. 

Each shield plate is attached to the inner skin by armour bolts 
screwed half-way into the thickness of the metal. The threads on 
these bolts were so fine that in some cases concussion of the shield 
due to a blow, released the bolt without stripping the threads. In one 
instance one of the large M'mour_ bolts was sheared close to the nut 

which the whole of the gear is 
attached being, as_ it were, suspended from the armour plates and 
not rigidly attached to them, appears to have been capable of partially 
independent movement, which serves to account for the large number 
ot bolts and rivets sheared. 

The arrangement of the armour plates provided for mutual support 
principle of the arch; but, during the breachincr practice 
individual plates moved slightly, being lifted above the general curved 
surface of the cupola as well as opening out at the joint. One of the 
steel dove-ta,il wedges uniting adjoining compoundVates gave way at 
an early period of the attack. Although this movement ofthe amoS 
plates did not appear to affect their resisting power it exerted Jn 
injurious effect on the whole system, as already pointed out. 

The total number of bits on one compound plate was 62 direct and 
f Jfo? P extensiely,to stripTe\teel 

face off a large area, and practically to breacb if 
through the whole thickness of the fLrwere Lelon2?f 

stage, soon after which pieces of steel began to^be "" This 

tendency to separation seems to indicate that the weld between the 
different metals was impaired by the molecular change in the mateSl 

entailed by curving the plate subsequent to its colstr^^^^^^^^ 
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doubtful wbetber componnd plates^ altbongb tliey lend tbemselves 
readily to bigk oiirvatnre, can undergo bending witbout loss of resisting 
power, , 

Tbe wrongbt-iron plate attacked received 15 direct hits which, ‘Wrougiit. 
beyond making shallow scoops, did not in the least affect its resisting 
power. No cracks were developed or welds opened. 

The embrasure plate received 7 direct hits, and with the exception Embrasure 
of the round which struck the edge of the port, the plate sustained no 
damage. The beneficial effect of the swell round the ports was 
practically not tested. 


FEENOH TTJRBET- 


General Description. ; 

The pit or emplacement (see Fig, 9, p. 272) consisted of two circular Emplace- ^ . 
chambers, one above the other, and was built rather to suit 
purposes of the experiment than to represent an actual structure- ; 

The walls were of brick throughout, with the exception of the upper ^ 

portion supporting the glacis plate, which was built in cement concrete, ,j 

The floor of the upper or gun chamber was at the natural ground level, 
and was supported on concrete vaulting, forming the roof of the lower 
or winch chamber, and containing the hydraulic pivot. Round the 
upper chamber, were arranged three recesses, 5 ft. broad by 5 ft. i 

10 ins. high; in one of these was a lift for delivering ammunition to 
the gun floor, worked by a small hand winch in the chamber below, 
communication between the two chambers being maintained by means 
of three speaking tubes. The lower chamber had the same diameter i 

as the one above, and was provided with an independent entrance by ] 

a flight of steps from the ground level. This chamber contained the I 

rotating gear, a set of ventilating fans, and the hand pump and gauge { 

connected with the hydraulic pivot. The parapet was built up only on 
the side on which it was to he attacked. ^ ^ ;! 

In front of the glacis plate was a ring of concrete 9 ft. 6 ins. thick, rarapet. I 
measured from the exterior surface of the turret, with a depth of 3 ft., |; 

and an exterior slope of 35 degrees. The rest of the parapet was 
built up of sand, with a total thickness of about 30 ft. ^ i 

No special arrangement had been made for magazine accommodation, 
and, as a rule, the ammunition for the day^s practice was stored in the 
lower chamber. 

The turret consisted of two armoured portions— ; 

(1.) The glacis plate set in concrete, and resting on a brick Turret, | 
foundation. | 

(2.) The turret itself of the ordinary cylindrical form, similar to i 

those introduced for ships during the American war, and 
since used generally in all navies. 

1. The glacis is of cast-iron, and consists of four sectors of the section oiaoispiat® 
shown in Fig. 9, p. 272, having a total weight of 72 tons. These 
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sectors merely abut against one another^ and are not bolted together 
or attached in any way. A channel lined with asphalte^ formed in the 
concrete below the level of the lower surface of the glacis plate 
(Mg. 9^ herewith) j is canned completely round the emplacement, and 
serves to drain off any rain water. An inner curb of cast-iron, in 
three segments and bolted to the top of the wall of the pit, forms the 
path for 10 slightly coned steel rollers, on which the turret revolves, 
and also for six others set on vertical axes, so as to prevent horizontal 
movement of the turret on recoil. 



2. The curved wall of the revolving turret, exterior diameter io 'ft. 
7 ms., consists of three wrought-iron plates, 18 ins. in thickness* 
jointed as shown in sketch p. 273), lead being run into the joint! 
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The front segment is pierced for the two guns, the ports being p«>o£ 
oval; breadth, il| ins.; interior height, 12 ‘56 ins. ; exterior height, 
17'34 ins. ; distance from centre to centre, 3 ft. 2 ins. The weight of 
each plate is a little over 19 tons, making the total weight of the 
turret, less the roof plate, about 60 tons. 



The turret is closed at the top by a roof plate of wrought-iron, 
7'2 ins. thick, in two semi-circular portions morticed together, and 
weifJ-hing altogether 19| tons, thus bringing up the total weight of the 
arinour of the turret to nearly 80 tons. The roof plate is rebated 
down on to the walls, the depth of the rebate being half the depth of 
the latter, and secured to them by 36 - 2i-in. screw bolts with stand-up 

hexagonal heads and washers. 

The whole of the revolving turret, as above described, rests upon a 
built-up annular box-girder, in wjbich are set the axles of both 
horizontal and vertical rollers. . , , ^ 

To this substructure are attached three mam brackets, forming the 
two compartments in which the guns were mounted. These brackets, 
stiffened with angle-irons, as shown in Fig. 9, p. 272, are bolted down 
upon a heavy casting, which rests upon the shoulder of the central 
pivot (A), about which the turret revolves. 

This pivot is of steel, 104 ms. in diameter, and passes down into a 
hydrau^J cylinder of cast-iron hned with steel, containing glycerine. 

A hand pump placed in the lower chamber was connected with this 
cylinder; and, by this means, the whole moveable portion of the turret 
can be raised by one man, when necessary, for the purpose of so 
adiustino- the load that little or no weight rests on the rollers. 
These rollers are intended to serve merely as guides, keeping the 
structure steady on recoil. The total weight borne on the glycerine 

amounts to more than 100 tons. . . , . i . .i a 

The turret is rotated by a pinion engaging in a large circular toothed t 
arc encircling the main brackets at a level a little below that of the 
roller path. The pinion is keyed on to a vertical shaft, the upper end 
of which is held in bearings bracketed out from the interior wall of 
the pit while the lower end passes through the floor and gears into a 
double’purchase winch in the chamber below. The arc is built up of 
several pieces bolted together, and to the mam brackets, and is 
furnished with lignuni-vUm teeth. _ The above arrangement is not shown 

in the plates, which represent a slightly different design. 

In the intervals formed by the three mam brackets of the turret, 
are the gun carriages. These consist each of two parallel brackets, to 
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tie front of wMoi is bolted a (<?^Fig« 9> p. 272^ and <?, Mg* 

10;j ierewitk) passing into tie annular box-girder wiici carries tie 
conical rollers, and iinged at a point below tie centre of tie port, tiis 
being tie point about wiici tie gun pivots. Projections on tie 
brackets of tie carriages work in curved angle-iron guides struck witi 
radii equal to tieir distance from tie produced axis of tie front pivot 
tinge. Rectangular pieces of steel fitted over tie trunnions of tie 
guns, slide in slots cut in tie upper portions of tie carriage brackets, 
allowing a recoil of 18 ins. 



On tie top of tie main brackets of the turret are two guide pulleys 
on either side of each gun, carrying chains one end of which is 
attached to tie rear of the carriages, tie other to a counterpoise (Q) 
hanging in front of tie central pivot. Tie up and down movement of 
these counterpoise weights is steadied by hollow rods passing through 
them, and depending from the web plates (0), connecting the under 
surfaces of the main brackets. The weight of each of these counter- 
poises, 7,700 lbs., was such as to leave a preponderance of 1,100 lbs. 
to each gun. This preponderance is borne on the head of a small 
oscillating hydraulic ram [h Pig. 10, herewith), actuated by a hand pump 
attached to the main bracket in a convenient position. 

Between the carriage brackets and immediately under the guns are 
small hydraulic cylinders (a Fig. 10, herewith), in which work steel 
pistons, their heads being attached to the gun. These cylinders are in 
hydraulic connection with larger cylinders, {h) placed immediately 
below them. The plunger areas of the two cylinders are as 1 : 2*8. 
To the ends of the plungers of the lower cylinders are attached cross 
heads, carrying two spindles on which are threaded Belleville cup 
springs. Both cylinders are filled with glycerine, which passes from 
one^ to the other, through a one-way valve, opening automatically 
dunng recoil, and permitting the fluid to pass into the lower cylinders 
thus forcing out their plungers and compressing the '"Belleville"" 
springs. To run up, the valve is opened by hand, and the spriners 
react, forcing the glycerine back into the upper cylinders. The initml 
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load on the springs is adjusted hy screws^ so that they have power to 
run the guns out at the maximum angle of elevation of 20 degrees. 

Neither guns nor turrets were fitted with sights^ and there are no 
openings for either direct or indirect laying. Elevation is given by 
quadrant. Line is given in the first place by looking at the target 
through the gun. Bound the inner surface of the cast-iron curb is fixed 
a gun metal ring graduated in degrees and quarters of a degree. Below 
this is another similar ring divided into millimetres^ this last being used 
chiefly for giving deflection. Contact pieces^ one for each gun^ ride on 
the upper graduated arc, and can be clamped at any desired position. 
From the under surface of the annular box-girder depend projecting 
pieces, which, rotating with the turret, touch the adjustible contact 
pieces and complete circuits through the electric tubes by which the 
guns are fired. The Le Clanch^ firing battery is conveniently placed 
between the main brackets under the guus. Correction for line, after 
trial shots, is made by altering the position of the contact pieces on 
the graduated rings. To effect this, the OiBScer in charge has to mount 
a small step-ladder, and read the graduations by the light of a hand 
lamp. 

The turret is rotated between each salvo, and the projecting pieces 
are hinged so as to pass over the adjustable contacts after touching 
them. 

The inventor proposes to employ a rough method of position finding 
in which a Planchette or plane table with a squared map of the 
country is used. This was not tried during the experiments. 

The two guns are 155”^°^ de Bange pattern, weighing nearly 8 tons ; 
total length, 13 ft. 9 ins., with a travel of shot of about 22 calibres. 
Maximum charge, 9 kOos., or 19*8 lbs. Sevran-Livry powder. 

Weight 
. lbs. 

‘ Common (cast-iron or steel) shell ... . . ... 88 

Steel armour piercing shell ... ... 89*8 

Bursting charge of cast-iron common shell ... 3^ 

// // steel ti ... Hi 

The detachment consisted of 1 officer, 3 non-commissioned officers, 

and 18 men. 

The operation of dismounting involves the removal of a great 
amount of semi-permanent gear, is lengthy and difficult, occupying at 
least 12 hours for each gun. 

Eesults. 

The following series (a to and diagrams show results of the various 
trials to which the French turret was subjected, arranged in chrono- 
logical order. 

Before commencing the regular programme, two rounds were fired 
from each gun, with full charges of 9 kilos. (19*8 lbs.) and ^^projectiles 
jictivesj^ weighing 61 kilos. (112 lbs.), at the maximum angle— via?., 
*5 degrees depression and 20 degrees elevation. 
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Series {a.) 

l%t/i December, 1885. — Trials '-for accuracy. 10 salvoes at a. target 
10': metres ■ by 6 metres ; range,. 2,500 metres. In tliis' ^ series , five 
salyoes were fired the previous- ■ day for sigliting, tlie results of wbicli 
were not, publisbed. The marking -in tbis series was ca,iTied out as 
described -in ,tbe- case of the German cupola, and was, tberefore, 
equally unsatisfactory. 

Series (d,) 

22%d December, 1885. — Trials for rapidity and accuracy. 11 irial 
shots, of which the last four were salvoes, were allowed .before com- 
mencing this series. 25 salvoes were then fired, with the elevation and 
training thus obtained. Time occupied in firing 25 salvoes or SO 
rounds, 1 hour 27 mins. 13 secs. 

Out of the 50 rounds fired there -were 44 direct hits. After, 'the 
20th salvo the target was so much damaged that the line of fire was 
shifted 4 metres to the left. In computing the results, these rounds 
have been referred to the original line. There were no missfires. The 
smoke hung in the turret, causing some inconvenience to the loading 
numbers. 

Series (c.) 

23fcZ December, 1885. — Additional trial for accuracy. 10 rounds 
were fired with German brown powder. 

Series [cl,] 

mil December, 1885. — See remarks on the corresponding series fired 
from the German cupola (p. 262). 

{Series e), 

2Qfk and December, 1885. — The object of this series was to 
obtain 30 direct hits on the turret, at a range of 1000 metres. The 
turret was turned backwards and forwards through an arc of 70 
degrees during the practice, with the apparent object of obtaining a 
distribution of the hits, such as might be expected if this system were 
tried under Service conditions. 

The same guns^ were used as in the similar trial of the German 
cupola, and were fired singly, in pairs, and in salvoes of three, according 
to no apparent system. 51 rounds were fired, giving 27 direct, and 
three ricochet hits were obtained. 

Pig, 1, p. 277, shows in development the position and appearance of 
the hits. The principal damage was the tearing away of a large 
triangular piece of metal at the top and at the junction of two plates, 
extending half the thickness of the wall, and laying bare the front of 
the roof plate. It will he seen that, owing to the movement of the 
turret, the hits were dispersed over an area equal to -x^^rths of the whole 
circumference, which, no doubt, saved the plates from the severe 
racking they would otherwise have sustained. The maximum 
penetration obtained was 9 J ins., most of the other rounds strikino* at 
angles away from the normal scooped, leaving indents of varfous 
depths. At this stage, a shell striking on the exposed junotion of the 
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roof plat© would probably have prized it up and let daylight into the 
turret, : This state of things was practically arrived at by three roiiuds. 
It should be remembered^ however, that this was a specially weak 
points since it was the junction of the two halves of the roof plate as 
well as that of two sectors of the wall. Only one crack was developed ; 
this ran up to the top of the plate from the round of maximum 
penetration. The interior of the turret and gear were unaffected. 

Series {/.) 

%lth December^ 1885. — At the conclusion of the above series^, five 
rounds were fired from the turret to ascertain whether the gear was in 
working order. The practice was indifferent. 

Series (y.) 

31«i^ December y 1885^ and 1^^ January, 1886,~Mortar practice. 70 
rounds were fired, and no hits on the cupola were obtained. The 
shooting on the whole was fair, the maximum longitudinal dispersion 
being 160 metres. Three shells fell on the parapet. 

Series {h.) 

Zth January, 1886 (Pig. 3, herewith) .—The guns were dismounted and 
replaced by wooden dummies. The attacking guns were the same as 
those used for Series (Ji) in the German cupola. The object was to 
obtain hits near the ports, the position for each hit being prescribed 




BIICHAEIBT BXPlEIHEOTfe* 


279 


l)y the fJorriiiiittiie. Of tlm four rounds firefly tlie first, striking close 
to the of llio pr^rt, turned into it, and graced the opposite cheek 
witli il n^boimtiiiig uninjured. This shell destroyed the dummy, 

and wuiilil htixe disabled a gun and its mounting. Nothing is to be 
learnt from the remaining tliree hits. All the shells I'ebounded whole. 
No damage was done to the gear. 

Series (i), 

lik Jamitm/^ 1886. — ^This series was in direct comparison with 
Series {/j, German cupola, and the conditions were, therefoi^e, 
appa,rently intended to be the same, but the attacking gun, although 
iiHjiiDteil on a i.>uilt-up b?mk, was below the level of the glacis plate, 
so that Jill the projectiles struck at an ascending angle. In 20 rounds 
liredj nine dii-oct hits and one ricochet were obtained. A number of 
snutii cracks were tknmloped, which did not extend through the plate. 
This snnill result is attributable to the fact that, on account of the 
rising tingle of ilie projectiles, and the height of the point of mean 
impact above the bottoin of the plate, the shells striking at an average 
angle witli the curved surface of only about 30 degrees, glanced, and 
did not, tlierefure, do their full amount of work. This explains the 
marked difference in these results, as compared with those obtained in 
the siinilty Series (/), against the German glacis plate, in which the 
latter was practically breached. 

Series (y). 

14M J/jimary^ 1 88ih — ^In this series the practice of 26th and 27th Dec., 
Series was continued with a view to forming a breach. The condi- 
titins of attack were the same, except that in this series the turret 
remained fixed instead of being rotated backwards and forwards through 
7U degrees of arc. Further, only one gun was used, firing one nature of 
projectile — vix;., Krupp steel armour-piercing shell In Series (e) 
it was decided that meridian 0 should be regarded as the normal line, 
the area of maximum exposure to projectiles correct for line, and, 
therefore, striking normally, being 35 degrees on either side of this 
line. This meridian was, however, the joint of two wall plates, the 
upper angles of which had ah'eady been destroyed, laying bare the 
edge of the roof plate. The Committee, presumably on this ground, 
chose another meridian (No. 2) to the proper left, as the new medial 
line. This would seem, at first sight, to have been a concession to this 
turret, since the German turret, during its trial, had always presented 
the same meridian to the attacking gun. On the other hand, the 
French turret could have been practically breached by two or three 
well placed shots striking on the now open joint between the roof and 
wall plates, and it was perhaps desirable to lessen the chances of a 
premature conclusion to the trial. 

17 rounds were fired on the I4th, and 27 on the 15th January. 

Of the 44 rounds there were 32 direct hits (including one which 
grazed the roof plate, inflicting no damage), six ricochet hits, and six 
misses. The hits were distributed over an area of 5 ft. by 3 ft. 3 ins., 
grouping themselves mainly on the centre line, the shooting being 
excellent. ^ ■ , . . ^ , Cv* 

As a final result the turret was breached as soon as a , grofip was ' 
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formed near the top, but the first dangerous hit was Round 6, which 
struck the previously exposed junction of the roof plate, wedging it 
up, shearing eight bolts, and letting in daylight. The efiects are 
shown in Pigs. 2, 3, herewith, and 5 p. 281. 








k'%W'l i i 

,k};-M0M 




V. hr, 

•^lc|M#-i. 


BUCHAEESf IXPBBIMEOTS 


;. The maximum penetration obtained from a direct hit was about 
8 ins.; the projectile^ in such cases, being thrown . back , without 
sensible deformation. In the' case of glancing shots, the damage 
inflicted was slight, and the shell, as far as could be ascertained, 
invariably broke up. 

An examination of the turret, at the conclusion of the series 
revealed no damage to interior or gear, the rotation being unimpaired. 


Series (A) 

Wth January, 1886. — 20 salvoes were fired in this series to test the 
working of the turret after the breaching trial. 

The mean time per salvo in this series was 8 mins. 48*8 secs., as 
compared with 3 mins. 38 secs, in Series {d). 
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GtEOTeal Bimabks. 

The French turret presents the following novel features 

1. The floating pivot. 

2. The complete closing of all apertures, with the exception of 

the ports. 

3. The absence of any inner skin, and the supporting of the side- 

plates by means of the roof and the base ring only. 

4. The system of automatic electric firing, nec'essitfitocl by (2). 

5. The employment of Belleville springs to ''run n.p^' the guns 

after firing. 

1. The floating pivot unquestionably added largely to the i'acility of 
traversing. The total load, of about 100 tons, coiihl iior hnxe been 
otherwise moved without great labour. Whether and to wlrat extent 

creeping down^^ took place cannot be statecL The tuiTot was 
throughout in the hands of the artisans specially brought from the 
St. Ohamond Works, and they were, consequently, enabled to adjust 
tbe incidence of the load upon the trucks to any extent that migliB 
have been required. 

2. The avoidance of all apertures, by which a chance splinter miglit 
enter, has been claimed as a considerable advantage for the Ihvneli 
turret). In theory it may be desirable to avoid remote contingencies ; 
but certain risks have to be accepted in war, and, in ol)viatiiig tliinn, 
practical disadvantages may be incurred. Notwithstanding that the 
gun chamber of the French turret had a large door always open, the 
accumulation of smoke was, at times, excessive. Had this door l>een 
closed, or in communication merely with a passage, it is dciiihtful if 
long continued firing would have been possible. Moreover, but ibr 
this door, the whole of the work inside the turret must have been 
carried on by the light of lanterns, which, considering the ge.iiei‘a.1 
inconvenience of the arrangements, would have been no easy matter. 
Finally, the impossibility of direct observations from the tiilTet itself 
constitutes a definite disadvantage to the system. However desirable 
it may be, as a general rule, to regulate fire from a distant and secure 
observing station, it appears altogether unwise to abandon the possi- 
bility of obtaining a direct aim under the many circumstances which 
may arise. The theoretical invulnerability of the gun detachment mtij 
thus be too dearly purchased. 

3. The absence of an interior skin was advantageous, inasmuch as 
there were no rivet or bolt heads to fly when the turret was struck. 
On the other hand, a large number of the bolts, attaching the roof to 
the walls, were sheared by a single hit, and a shell, striking below the 
exposed edge of the roof -plate, would, undoubtedly, have raised it, 
thus seriously affecting the stability of tbe whole structure. 

4. It cannot be said that the principle of automatic firing was ever 
properly tested. There appears to be a considerable risk in thus 
trusting to an electric contact being completed at a precise instant. 
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Unless the contact pieces were always chemically clean, an uncertain 
delay might occur which could not be corrected for. The mere wearing 
of the rubbing surfaces would also be a source of inaccuracy, but 
would, of course, be less a matter of chance. Theoretically, provided 
that the pointers and arcs were correctly adjusted, the firing of the 
two guns should have been absolutely simultaneous, which was not 
always the case.^ Possibly, on account of the reasons above indicated, 
the earlier practice, Series {a), {h)-, and (/), was decidedly indifferent! 

In Series (i) better shooting was obtained, possibly because some 
alteration of the contact pieces had been effected. It is worthy of 
notice that, of the 21 salvoes in this last series, nine were fired by 
friction tubes, thus involving merely an optical adjustment of a pointer 
on the fixed horizontal arc. 

5. The action of the springs in forcing the guns back into the 
loading position appeared to be satisfactory ; but it is impossible to 
state whether the recoil presses necessitated special care or attention 
during the trials. 

Geneeal Ooxclusions. 

The value of these important and costly experiments was sensibly 
modified by certain of the conditions under which they were caiTied 
out. 

1. The power of the guns employed in the attack fell far short of conditions 
the standard of a modern heavy siege train. The Krupp 1 5^”^, and 

the de Bange practically 6-in. guns, fired a maximum charge 

of 19‘8 lbs., with projectiles varying in weight from 69‘8 lbs. to 90 lbs. 

The muzzle velocity with the armour-piercing projectiles being only 
about 1500 ft. -secs. As a comparison, it may be stated the G-iii. B.L. 
gun proposed for our heavy siege trains, fires an armour-piercing shell 
weighing 100 lbs., with a charge of 34 lbs. of powder, giving a muzzle 
velocity of 1830 ft.-secs. Thus, even discarding the probability of the 
employment in future sieges of jointed guns of increased power, 
existing armaments are far superior to the ordnance selected for these 
trials. 

It is to 1)0 remembered that if cupolas are ever largely employed 
for the defcmee, every effort will be made to bring the heaviest siege 
artillery against tliein. It is in all respects, therefore, to be regretted 
that the most powerful weapons available were not employed for the 
attack. 

2. Guns identical with those above described were mounted in the 
turrets. If suck costly structures are to be employed at all, it is clear 
that the best possible guns must be mounted in them, since there is an 
ihivioiis anomaly iiiv« lived in expending £10,000 in mounting two 
weak siege guns. Even supposing that the calibre of the guns so 
liiouiitCHl were limited to 6 ins., they would not be less powerful than 
our Jrlark l\k, giving a muzzle velocity of' 2050 ft.-secs., with a charge 
of 55 ik brown powder and a 100 lb. shell. Whether it would be 
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.possible to moiint such, a gun in eitber of tlie turrets experiraentecl 
witb oannot be said to be established. In the case of the Gentian 
cupola it . is clear that radical structiirar alterations might thus be 
entailed^ since the retention of the non-recoil principle laiglit involve 
a prohibitory increase of weighty strength, and cost. 

With the French turret similar difficulties present themselves, 
though, perhaps, in a less degree. 

S. A combination of a service and a manufacturers^ trial, wJiieli 
was practically the system adopted, is in all respects nnsfitisfVifhtjry. 
The shooting was carried out under Eoumani an Officers vOrli Arrillia-y 
detachments; but the artisans of the competing firms were at hand 
to assist in any "way that might be required, ami tli.rnngli.uiir tlie 
trials the turrets appeared to be in charge of tlieir cxliibiiors, j 
skilled workmen, living’ on the spot, were able to repair damage*, 
effect adjustments, and generally make good any defects which aru.se 
during the practice. Throughout the trials the respective inventoi's 
were not only permitted to give directions and siig;gesrio]is of all 
kinds, but to express their mutual opinions with regard to their rivaTs 
turret with perfect freedom. 

4. The method of recording the results of the shooting from tlie 
turrets for accuracy left much to be desired. The telephoned reports 
were based on observations by an Officer, who, not ha;ving tiim^ to 
measure individual hits or grazes, judged them as best lie could fi*orn 
his shelter. It was specially desirable to test the accnracy of adjnsi:- 
ment of the guns ; to ascertain if their parallelism was effected ; to 
gauge the disturbance of one gun caused by the discharge of the 
other; and, in the case of the French turret, to form an estiiuate of 
the practical efficiency of the system of automatic firing. For all the 
above named purposes the recording of individual shots was essential, 
this condition cannot be said to have been complied with. 

The time of year in which the experiments were carried out, and 
the prevalence of fog, snow and extreme cold, doubtless added much 
to the difficulty of the conduct of the trials. 

5, In the breaching trials, the system of firing salvoes of two or 
three guns indiscriminately, rendered it impossible to identify tlie 
effect produced by shells of a particular class. Moreover, speaking 
generally, there was no opportunity for ascertaining whether particular 
shells broke up, or the effect on the shells tliemselves of impact riiider 
varying conditions. Again, little or no time was alluwv?d for 
adequately recording the effect on armour plates of successive rounds. 
On one occasion as many as 56 such rounds were fired on a single day. 
Thus, the recorded results cannot be regarded as sufficiently detailed, 
while the trials fail to provide such data with regard to tho^beliavioiir 
of steel projectiles as might have been obtained. 

It is now proposed to compare the merits and performances of the 
two turrets under separate heads. 

1. EmPIiAGEMIXT. 

In this respect the German cupola has a marked advantage. In 
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tlie case of tlie Frencli turrefc_, tlie lower cliamber necessitates eitier a 
considerable excavation or a bigb command with, its attendant dis- 
advantages of increased visibility. The absence of any sort of recoil 
carriage in tlie German cupola leaves tbe gun chamber comparatively 
free. Thus the whole of the operations of loadings training,, &c.^ are 
carried out on one fioor^ and therefore under the eye of one responsible 
officer^ while the recesses provide space for the storage of a consider- 
able quantity of ammunition. Moreover^ this one chamber iS; by day, 
well lighted from the back passage and the man-hole at the top, while 
the lower story of the French turret is dependent always on artificial 
light and ventilation. 

2, MoTJUTinas. 

Both systems of mounting worked well, and did not appear to be 
affected by the trials. The German system is open to the obvious 
objection that its applicability to a high velocity gun is still unproved, 
while there are evident difficulties to be met. The continued recoil, 
even of these weak guns, was sufficient to give a permanent set to the 
springs supporting the rear trucks. The effect of this would be to 
cause an error in elevation as given by arc, and practically to 
necessitate recourse to the clinometer. In any case, the suspending 
of the guns from the inner skin of the shield is open to objection. 
Further, the vertical steel arcs, against which the breeches of the guns 
rest, are supported above by the inner skin, and below by the built-up 
base resting on the pivot, an arrangement capable of leading to 
disturbance of the position of the arcs themselves relative to each 
other, and to the axes of the trunnions. 

The employment of Belleville springs, as in the French turret, to 
run out the guns, would probably be applicable to more powerful guns. 

The system of mounting adopted in the German turret, possessed, 
however, the incidental advantage that the size of the ports was 
reduced to a minimum, while the exposed portion of the chase of the 
guns was less than half that entailed by the design- of the French 
turret. 

3. Facility op Mounting and Dismounting Armament. 

In the design of the German cupola the desirability for providing 
easy and simple means for mounting or replacing the guns has been 
recognized, and the arrangements have been extremely well thought 
out. The whole operation is quite straight forward, and can be 
performed by ordinary gunners. There is no doubt, that, with a 
certain amount of drill and practice, the time quoted might be 
reduced at least one half. On the other hand, in the case of the 
French turret, the mass of ironwork and gear which has to be removed 
in the process of dismounting renders the assistance of skilled artificers 
an absolute necessity. It was impossible to ascertain the exact number 
of hours expended in removing the guns from this turret, as the work 
was probably continued night and day, but on each occasion the 
operation appeared to extend over two days* 
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4. VUNTILAWON AND LlGHTINS. 

The Tentila^ cupola was far superior to that of the 

French turret. This was mainly due to the manhole at the top of the 
former, by which a direct draught was promoted. In the French turret, 
after firing, the smoke accumulated in the upper portion of the turret 
to an inconvenient extent. If the gun-chamber had not opened 
directly into the air, this drawback would have much increased. The 
lower chamber of the turret was provided with a fan, apparently 
intended to assist ventilation ; but this arrang-ement, if it was used 
does^ not seem to have been successful. It is to be observed that 
ventilation of the lower chamber also would hawe to be secured if the 
design were applied to a work of defence. 

The French turret entailed artificial lighting at all times, while the 
man-hole_ in the roof-plate of the German cupola provided ample 
illumination for day firing. ^ 

5. Loading. 

The large space available in the German cupola,, and the fact that 
all the operations of loading were performed from the floor of the 
gun-chamber, was an undoubted advantage. 

In the French turret, not only had the ammunition to be sent up bv 
a lift from the gun floor to the platform above, but the whole arram^e- 
ment was extremely cramped and inconvenient. While, in the one 
case, any gunners would in a short time have been able to carryout 
the loading operations with the necessary rapidity ; in the other 
caretiil special training would be necessary On the other hand it is 
to he ob, served that the German system oflnounting practically h'mits 
the choice of breecn action to a side wedge of the Krupp type, and 
precludes the employment of a breech-screw. ^ 

6. Elevation. 

The guns in both cupola and turret being’ counterpoised elevafinn 
was pven w thout difficulty. In the German cupof^ tie gmfs bet“ 
overbalanced the breeches were hauled down to elevate. ' In Sit 
French turret, there was a small preponderance, and the breeches 
were raised by a little ram, actuated by a pump. It would he 
interesting to know whether this ram was able to maintain the bLcb 
at a constant elevation, or whether any slight variation took iihmS 
No experiments were made with a view of testing this point. I 

7 . Teavbesing. 

appeared to traverse more easily and smoothly 

than tte GI-eiruan cupola, in spite of its far greater weight. The former 
being intended always to make a complete revolntffin between eS 
salvo, the designers had been led to adopt the floatino- pivot to 
the comparative ease of traversing was maiiilv dnA ^ ‘ 

fintah of mmufootoe of tho Jronof tot msLt without Xto 
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toweYer; wMle tte adoption of wooden teett in tbe main gearing was 
doubtless advantageous. These features are of course equally 
applicable to the G-erman cupola. The latter possessed the advantage 
that the traversing, being carried on in the gun chamber, could be 
directed by the officers in charge by signal, without the necessity for 
having recourse to a speaking tube,. 

The horizontal arc of the German cupola could be read without 
difficulty from the floor of the gun chamber. In the French turret it 
w^as necessary to mount steps and to ns© a hand lantern. On the 
other hand, the arrangement of the pointer in the former case was 
decidedly objectionabl© ; since, although placed at a distance so great 
as to involve parallax, it nevertheless struck the arc violently during 
the oscillations of the cupola on recoil. 

8. SiGHTim 

The power of laying by sight appears to be a decided advantage in 
favour of the German cupola. Not only can direct laying be employed 
which, in the case of a moving object, would be of the highest 
importance, but back laying by means of the hole in the rear armour 
plate can be utilized. 

In the French turret, unless a system of position finding is applied, 
it is necessary in the first instance to lay the guns through the bore by 
means of a sighting tube or cylinder. Thus, if comparative trials at a 
moving target had been carried out, or even practice against dispersed 
targets, the German cupola might have been expected to show a 
marked superiority. It is to be observed, also, that this cupola lends 
itself equally well to the employment of a position-finding system. 

The complete closing in of the French cupola, and its absolute 
dependence under all circumstances on information supplied from 
without, is a condition which is likely to recommend itself only to the 
pure theorist. The chance of a shrapnel ball or machine gun bullet 
finding its way into the turret through the opening in a conning tower 
may well be accepted, in consideration of the advantage of allowing 
the Commanding Officer of the turret an occasional view of the distant 
terrain, instead of rendering him completely dependent on an observer 
who may be killed, or a system of communication which may break 
down. Such a break down would probably result in the continuation 
of a useless fire, and a waste of ammunition. 

9. Acctjeaoy of Fibs. 

It is greatly to be regretted that no series were fired with the 
object of obtaining comparative range and accuracy groups. The 
results of each round, or salvo, were usually telephoned hack to the 
firing point, and as these results could not in many, cases he other 
than approximate, the practice does not afford a satisfactory com- 
parative test of the shooting capacity of the cupola and turret. 
Again, for the reasons stated on p. 269, the principle adopted in the 
German cupola appears to demand electric salvo firing as a condition 
of satisfactory practice, and the fact that the salvoes were all fired by 
word of command, resulting in many cases in a distinct interval 
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between the rounds^ doubtless told against the accuracy of the fire 
from the cnpola, while precluding the formation of a just estimate of 
its capabilities. Generally speakings the shootings was indifferent^ 
which must be partly attributed to the conditions of the mounting*/ 
and also to the changes in direction and eleyation being made on 
information suflB.ciently accurate. On the other hand^^ the practice in 
Series [F) from the French turret^ during which it is belieyed that no 
results were telephoned, and no corrections in elevation or direction 
were made, was decidedly better. In neither cases is there any 
reason to suppose that the shooting was affected by the battering the 
cupola and turret received in Series {e) and {j). 

In the case of the French turret, the gun mounting being entirely 
independent of the shield, there appears to he no reason to expect any 
inaccuracy from this cause. In the German cupola, however, it is 
evident that errors might arise from a distortion of the skin, produced 
by movement of the supported armour plates. 

The efficiency of the automatic system of firing*, which forms one 
of the special features of the turret, cannot be said to have been 
properly tested. Judged by Series {h), it appears to have acted fairly ; 
but more extended trials would evidently be necessary to dispose of 
the objections pointed out. . On the other hand, the arrangements for 
laying the German cupola for direction by arc and pointer were rough 
and unsatisfactory. 

10. Bate oe Fire. 

A comparison of the two Series (&) shows that the German cupola 
fired 25 salvoes in 2 hrs. 27 mins. 20 secs., giving a mean time per 
salvo of 5 mins. 54 secs. ; while the French turret required only 1 hr. 
27 mins. 13 secs., or an average of 3 mins. 38 secs. 

This comparison is, however, scarcely just to the German cupola, 
which was made to perform a whole revolution after every salvo, 
merely because the French turret had been specially designed for this 
purpose, and could be loaded during rotation. This was claimed as 
an advantage by the inventors, since the guns were thus rendered 
invisible, and practically invulnerable to the attack during a portion 
of the period of rotation. It may well be questioned whether this 
advantage has any real existence. When facing the attacking battery 
the guns present a small mark; when nearly at right angles to the 
line of the enemy^s fire they offer a broadside target, which on account 
of the protrusion of the French guns is considerable. Under service 
conditions, the fire of the attack from the first artillery position at 
least, would not be so extremely accurate that each round would strike 
close to the ports, i£ the turret were not rotated. Hence it is doubtful 
whether the chances of a hit on the muzzle or chase are not rather 
enhanced by turning them round and presenting a broadside view 
twice after each salvo. In any case, the rate of fire is much reduced 
by the operation, while a great strain is thrown on the traversiim^ 
numbers, who would have to be relieved at short intervals. "" 

In Series (/^), fired after the breaching trials, the average time per 
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salTo in the German cupola was 6 mins. 35-8 sees., while in the French 
turret it was 3 mins. 48-88 secs. Thus the increase in the averages 
was 41*8 secs, and 10*38 secs., respectively. ^ 

Fo opportunity was afforded to the German cupola of proving its 
rate of fire without turning ; but in Series (6) the mean time per salvo 
for loading and laying was 1 min. 29 secs., which must approximately 
represent the maximum. It is evident that similar guns on siege 
inoiintings are capable of a greater speed of fire; and the loss of time 
is due to the inconvenience of performing the loading operations in 
the cupola, and also to the greater weight to be traversed. 

The two Series {d)y apparently intended to test the performances of 
the cupola and turret against a moving target, obviously afford no 
data^ comparative or otherwise, which can be regarded as of value. 

11. Resistance oe Shields. 

The German cupola received in all 85 direct and 12 ricochet hits. As 
will be seen from Figs. 4, 5 and 6, pp. 266 and 267, by far the greater pro- 
portion fell upon a single compound plate, and were grouped near its 
proper left edge. The general result was the stripping off of the 
steel face over an area of about 10 square feet. No actual breach was 
effected, but the left hand top coimer of the plate attacked was 
detached and remained merely supported in position on the inner skin ; 
a single shell falling on this part of the shield would have penetrated. 
When it is remembered that this one plate received 51 hits, including 
ricochets, the resisting power must be classed as high. This excellent 
result is evidently due to the flat curvature of the design, and not to 
the material. It was shown that the steel face was first cracked up, 
and eventually detached under successive blows, proving that the weld 
between the two metals was imperfect. This was probably due to the 
re-heating and bending of the plates after manufacture. The wrought- 
iron plate was unfortunately not subjected to a comparative test, as it 
only received 15 hits, well distributed. This plate, however, exhibited 
no signs of cracking, and individual hits merely made scoops in the 
metal varying from 0*4 in. to T12 in. in depth, fche shells in most 
cases brealdng up. There seems to be no doubt that a curved wroiight- 
iron plate, even of this small thickness (8 ins.), is capable of success- 
fully resisting a large number of bits, since it would appear extremely 
difficult to obtain any cumulative effect. It was intended to fire a 
series of flat-headed projectiles against the curved shield, as it was 
considered that better results would thus be obtained. There is 
obviously no reason to expect that this would be the case, since 
experiments at Shoeburyness have proved conclusively the superiority 
of ogival shot under all circumstances. 

The armour of the French turret received altogether 68 direct and 
9 ricochet hits, of which the greater number were grouped over an 
area of 21 square feet. Projectiles striking normally, penetrated to a 
maximum depth of about 9 ins., the steel armour-piercing shells 
usually rebounding uninjured. When any hit took effect within about 
18 ins. of the edge of the plate, cracks were generally developed 
extending to that edge. The tendency to form vertical cracks was 
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specially noticeable. This weakness was probably due to the initial 
strain induced on the outer surface by bending the plate. An exami- 
nation of the fracture showed a large crystallization towards the face 
of the plate. In the case of oblique impact^, the projectiles generally 
broke up^ forming irregular cuts. In some instances^ however^ a side- 
long pi'int of the projectile was formed in the soft metal. The turning 
of the turret during the breaching practice in Series {e) renderecl it 
impossible to estimate the angle of impact of individual rounds. The 
principal damage was caused by a number of shells striking near the 
top of the walb laying bare the junction with the roof plate^ and 
finally prizing up the latter and shearing a large number of the 
attaching holts. At the conclusion of the breaching practice, there- 
fore, a projectile striking the exposed lower edge of the roof plate 
would probably have lifted it bodily, while a portion of plate near the 
top of the wall was so weakened that it could easily have been 
penetrated. 

It will be seen, therefore, that these results bring out the great 
advantage of the spherical model. Although a direct comparison is 
hardly possible, there is evei^y reason to suppose that the 8-in. wroiight- 
iron plates of the German cupola possessed a power of resistance fully 
equal to that of 18-in. wall of the French turret. 

If a more powerful gun had been employed in the attack, the French 
turret would have suffered in a relatively higher degree. 

12. Damage to Intebiob. 

The number of rivets and small bolts detached during the attack 
on the German cupola was considerable. Although they appeared to 
have merely fallen without force, it is evident that this liability must 
be guarded against in a fighting machine. The threads of the large 
armour bolts were so fine that one of them was actually shaken out of 
the shield, apparently uninjured. This ought not to have been 
possible. 

The employment of a rope mantlet, or of an independent inner 
skin, would prevent the fall of rivets, &c. It would probably be 
possible, however, to cushion the shock transmitted from the armour 
plates to the skin, so as to obviate this great disadvantage. 

The breaking of a pinion belonging to the traversing gear, appears 
of less importance. It is clear that this pinion should never have 
been made of cast-iron. 

The absence of an interior skin in the French turret proved a great 
advantage. There were no bolts or rivets which could, under any 
circumstances, have fallen, and the damage was nil. 

IS. Glacis Plate. 

The glacis plate trials, Series (i), do not lend themselves to a 
satisfactory comparison. On account of the considerably greater 
height of the French turret, with respect to the attacking gun, its 
glacis ring could not be hit at so great an angle as that of the 
cupola. The flatter curvature of the French seotion told further in 
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its faTOiir. Six clii^ect tits were obtained on tte G-erman glacis plate, 
forming a group near tlie bottom edge, and breaking off a large 
fragment, wliicb, liowever, was not detached. The French glacis 
plate received nine hits, forming a dispersed group about half-way 'up. 
Thus all the hits w^ere very oblique, and, though numerous hair 
cracks were developed, no real damage was effected. 

The attack was carried out at 54'6 yards range, and in the case of 
the German cupola 16 rounds were fired before the glacis plate could 
be reached, altliongh the spade was freely used meanwhile in clearing 
away the sand and concrete debris. It is sufficiently evident that, 
even at 1,000 yards, it would be perfectly useless to attack either 
glacis with such guns as were employed in these experiments. It 
appears doubtful, indeed, whether a cast-iron glacis ring of this form 
could he successfully attacked by any gun or howitzer which could he 
put into the trenches. 

14. Visibility. 

The German cupola possessed a marked superiority in the smaller 
and less conspicuous target offered to the attack. The result of this 
was that in Series (e), 85 rounds were fi.red at the cupola in order to 
obtain 30 direct hits ; while in the case of the turret 27 hits were 
obtained in 50 rounds. Taking Series {e) and (/) together the com- 
parison is 58 hits in 137 rounds, against 59 hits in 94 rounds. In 
other words, at a range of 1,093 yards it required about one and a 
half times the number of rounds to obtain the same number of hits 
on the cupola as on the turret. 

The low, flat, umbrella-shaped cupola could, if properly coloured 
and with a suitable back ground, be rendered almost invisible. 

15. Embeasures. 

The attack on the embrasure plates affords no comparative data. 
Twelve rounds were fired against the German cupola, and only four 
against the Preiich turret. As soon as a hit was obtained on the edge 
of the port, the gun in each case must be considered to have been 
destroyed. 

Ill the case of the German cupola, however, the steel casting, sup- 
porting the right front trunnion wms also broken, but could have been 
replaced without difficulty. To this damage the French turret was 
not liable ; but, on the other hand, the main danger arising from a 
hit at the port is evidently the destruction of the gun. 

Gexeeal Eemaeks. 

Prom what has been said above, it will be evident that both the 
structures under experiment fall far short of the ideal land service 
cupola. The practical value of the trials was greatly reduced by the 
weakness of the guns employed. If turrets of any form are to be 
adopted in the main armament of land works, it is clear that much 
heavier guns must be put into them. The great expense involved 
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could D-ot otherwise Tbe Justified. The cost of the French turret alone 
was about £10^000, exclusive of its armament and for this sum about 
six overbank guns of greater power could be provided. It may fairly 
be questioned whether the latter would not be a wiser mode of 
expending such an amount. 

Again j if cupolas of any form come into general use^ the heaviest 
possible siege guns will be brought against them. The Eussiaiis 
already have a screw gun of 8-in. calibre^ and the developineiit of 
this system promises to confer increased power on the attack^ wdiich 
is limited only by the weight of the heaviest portion. In any case/ 
the Krupp and de Bange guns employed at Bucharest do not even 
reach the standard of existing siege ordnance. For these reasons^ 
any deductions which can be made from the trials in question are 
necessarily subject to qualification. 

Summing up ; the main advantage of the German cupola was its 
form^ and the main defect the detachment of the interior bolts and 
rivets. In the case of the French turret^ the principal merits were 
the floating pivot and the absence of an inner skin; wdiile the chief 
drawbacks W'Cre the want of any means of direct layings the bad 
ventilation^ the complication and general inconvenience of the interior^ 
and the greater cost of the emplacement. 

By combining the best features of the two designs it is possible 
that a satisfactory military machine conld be arrived at. A cupola 
with a wrought-iroii umbrella-shaped shield^ supported on a floating 
pivot, and armed wuth guns provided with a recoil mounting and port 
pivoting might meet all requirements. The turtle-backed shield is 
the practical recognition of an important principle, and constitutes a 
decided step in advance. One of the most important facts brought 
out at Bucharest -was the great resistance of a comparatively thin 
wrought-iron plate of this flat curvature. It is significant that the 
designer of the French turret has since proposed a structure in which 
the German model is copied bodily as to form. 

The general question of the necessity for the adoption of cupolas 
for land defence receives no new light from the Bucharest trials. The 
armour in both cases received a number of blows, probably representing 
a siege of many months duration. But, on the other hand, it is 
evident that had the guns been turned towards the attack they would 
have been many times disabled. Against the direct frontal fire of 
high-velocity guns, the cupola appears to afford no increa.se of 
protection commensurate with its cost. Against curved fire and flank 
fire, however, the gain of security is considerable. 

If a horizontal shield, capable of providing protection against the 
projectiles of the heaviest siege howitzers, can be provided for the 
pits of disappearing guns, this system would seem to be preferable 
to any land service cupola at present devised. The main point of 
w-eakne>ss, the opening through which the gun is raised and lowered 
is perhaps more than counterbalanced by the absence of a well-defined 
and always visible target. 
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JOB 

GUNS AND MAGAZINE EIELES. 


TaTccn xxtrtlif from ^‘Mmsian Invalid” of 3rd ’February ^ 1887* 


BY 

OAPTAM W* H. H. WATEES, E.A. 


Oe tlie five great Continental Powers^ Eussia is tlie only one wMcli 
lias not adopted a pattern of magazine rifle for her infantry, but 
nevertheless the question has excited, and is still exciting, a great 
deal of attention in that country. The Invalid is of opinion that 
repeaters will only form a new era in small- arm armaments where their 
introduction is accompanied by that of a new and better powder, and 
this belief is shared by many foreign artillerists, especially in France. 
As far back as 20 or 25 years ago, various new kinds of powder were 
proposed to be introduced both for guns and rifles, but until quite 
recently no country adopted any of the different inventions which have 
made their appearance from time to time. 

Pyroxyle powders have been much used latterly by sportsmen, and, 
besides these, the French have experimented largely with picric powder 
of green colour, made of ammonium picrate and saltpetre, and invented 
by Colonel Brugere. In 1876, experiments were carried out at 
Greenoble in France, with a Chassepot rifle, and it appeared that a 
charge of 2*6 grammes of Brugere^s powder gave as great a velocity as 
did 5*5 grammes of the ordinary French service powder. The former 
also acted very uniformly, the fouling of the bore was much less, the 
amount of smoke much diminished, and the barrel did not deteriorate. 
From 1876 to 1880, the matter was allowed to rest, but in this latter 
year the French Minister of War appointed a Committee on Explosives 
to investigate the question fully. At the same time the question of 
magazine rifles was the subject of increased attention abroad, and it 
was found that the adoption of these weapons would necessitate, 
sooner or later, that of a new form of powder. The Committee went 
into the whole question thoroughly, not only as regarded rifles, but 
guns also, and the results of the trials carried out in 1881, demonstrated 
that, under the usual conditions of loading, the Gras rifle of 1874, and 
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guns of 90 millimetres and 155 millimetres gave considerably better 
ballistic results wben ammonium picrate powder was iised^y tlian was 
tbe case wben tbe ordinary service powder was employed. Tbe 
experiments were continued on a large scale witb new^ cartridges^, and 
it was proved conclusively that, witb tbe Brug^re picric powder, great 
accuracy, and tbe requisite velocities, are attained witb bullets weighing 
25 grammes and charges of 2*8 instead of 5*25 grammes, the latter 
being tbe charge witb ordinary powder; also tbe pressures in the 
barrel were less witb tbe new than with tbe old powder. 

Tbe same satisfactory results showed themselves where tbe 90 and 
155 millimetre guns were fired, and tbe trials witb these weapons were 
continued, witb a view to finding a powder more slow-burning than 
those already tried, thereby allowing larger charges^ better adapted to 
tbe existing chambers of these guns, to be used.^ 

Magazine rifles of various patterns and of different calibres, were 
also fired witb tbe new powder, and tbe result has been that tbe French 
have decided on adopting a magazine rifle of 8 millimetres calibre with 
which Brugere^s picidc powder, mark V., is to be employed. 

Of course, we all know that Germany took tbe lead in introducing 
repeaters, her present pattern of rifle having been decided upon in 1 884, 
but the French delayed following her example, until a better weapon, of 
reduced calibre could be produced. Such a weapon would require a 
new type of powder, and both articles are now being rapidly manu- 
factured in France. Great secrecy, however, has been observed by 
both Governments, so that it is difficult to get bold of any substantial 
facts. Nevertheless, we know that experiments have been carried out 
■ in Germany witb pyroxyle and Schnitzels powders from the service 

rifle of 11 millimetres calibre, and there is no doubt but that this 
question is not neglected by German artillerists, tbe less so as pyroxyle 
powder is manufactured in the countiy, and is much used by sportsmen 
there. 

The new French cartridge, it appears, weighs 28 per cent, less than 
’ the old one for the Gras rifle, and if men can really only be induced 

to carry a maximum of 70 cartridges, they will now be able to carry 
100 without any increase of weight. The question of the adoption of 
' new rifles and cartridges in France might possibly exert some influence 

on the political relations which may exist between the two great Powers 
to whom allusion has been made. Germany has already over 300,000 
repeaters in use, her manufactories can turn out about 80,000 a month, 

; and she is considering the question of a new powder ; in a very short 

time France will also be able to turn out 30,000 of the new rifles in 
the same time, but at present she has large supplies of small arms 
of all kinds of patterns. If, then, the relations between the two 
countries are at all strained, might not Germany naturally endeavour 
to decide the struggle before her rivals are re-armed f 
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INSOEIPTIONS 


INDIAK eTO Oisr THE BAEEACK PIBLD, 


Woolwich, 


AND TBDm XNTNEFSMTATION. 


A. N. WOLLASTON, ESQ., c.i.e. 


COMMTTNICATED BY TUB SBCEETAEY. 


The gun wliicli is the subject of the following notes is now in position 
on an ornamental carriage at the S.-E. corner of the Barrack Field, 
Woolwich, opposite the Oommandant^a House, 


It is an Indian S. B. bronze gun, the extreme length being 168*6 
inches, and the estimated weight tons, calibre 5^ inches. 

The workmanship is both elaborate and beautiful, and at once 
attracts attention ; yet it is curious that though a good deal of 
trouble has been taken to endeavour to trace the history of the gun, 
which is so conspicuous from its size and beauty, there still remains 
much uncertainty about the identification. 

It was covered with many coats of lacquer and showed little signs 
of the fineness of the workmanship until relieved of such covering 
under the direction of the Superintendent of the Royal Gun Factories 
in September 1885. 

The balance of evidence inclines to* show that it is one of several 
guns which stood in front of the Mess-house of the OiBBcers of the 
late Bengal Artillery in Meerut, but neither the date of its removal to 
England nor that of its subsequent movement to present position can 
be discovered. 

The suggestion has been made that the gun was presented by the 
Officers of the late Bengal Artillery on their amalgamation with the 
Royal Regiment, and if this be a correct surmise, it would be unfor- 
tunate to lose the record of the gift. 

The circulation of this notice will perhaps bring the gun into the 
recollection of officers who may be ablo kindly to supply the facts 
wanting to complete its history. 


y-v 
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There are three inscriptions on the gun which have preserved the 

story of its origin and dedication. 

The deciphering of these was undertaken by Mr. Wollaston of the 
India Office^ and we are indebted to his great learning and kindness 
for the remarks which follow in explanation : — 


5-inch S.B. Bkonzb Gun. — Scale 



There are three inscriptions on this cannon^ marked as above 1, 2^ 
and 3. 

The first is clear ; given in Eoman characters^ it runs thus : — 

^^Maharaiah Brijandar Sujjan Singh Bahadur/^ This is obviously 
the name of a monarch. 

The second inscription is doubtful as regards the second woixb 
which is somewhat like ^^ Pirthi/’ a not uncommon name in the East^ 
though it may be meant for* ^^Briji.^^ The sentence would read 
(rendered into Eoman characters) either Maharajah Pirthi Andar Sivaii 
Jawahir Singh Bahd.dur/^ or Maharajah Briji Andar Siwai Jawahir 
Singh Bahddur.” I incline to the latter view^ as ^^ PirtM Andar does 
not sound rights at any rate it is a combination with which I have 
never met j the words are merely, as in the first inscription, the name 
of a monarch. 

The third inscription, is perplexing/ because though there are but 
two words doubtful the sentence might be materially modified accord- 
ing to the purport of the missing links. The words which occasion 
embarrassment are the second and the sixth ; of these the former may 
be either ^^Babar or by taking some of the strokes which possibly 
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refer to tlie second line, as refering to the first line the letters might 
be deciphered as “ Manbhir,-” a familiar name in the Bast. “Bdbar” 
seems improbable, as he died in A.B. 1530, and the gun is certainly 
not three hundred and fifty years old, so at a hazard I read the word 

Manbhir/^ A.s to the sixth word I confess lam sorely puzzled— 
at a guess however, I take the word to be “Maqam (= place or 
locality). 

The sentence then would run thus:— (In Roman characters) 

Maharao Manbhir Singh tup-i-burj-i-in Maqam Sakht Wfflu 
Kari-gar/" w-hich may be translated Mah&^o Manbhir Singh made 
the cannon of the citadel of this place Wain (was) the artificer. 

The figures LXXII. on the first inscription are obviously the work 
of some European^ and are in no way connected with the writing. 

In endeavouring to decide what is the history of the gun^ the first 
thing which demands attention is the circumstance that at the end of 
the . cascable there is the design of a face^ intended apparently to 
represent either the Sun^^ or the Moon.^^ This points strongly to 
the presumption that the cannon belonged to one of the dynasties 
known in India as the Snryabunsi/^ (Children of the Sun) or Ohan- 
drbunsi^^ (Children of the Moon). Xow Udaipur is a dynasty of 
the Siin^ and the surmize that this is the State whence the gun came 
is strengthened by the fact that Sujjan Singh (Inscription No. 1) does 
occur in the annals of that Principality ; but though the British 
Government have several times interfered in the internal adminis- 
tration of the countrj they have never conducted warlike operations 
against the Chief ; so I conclude that, in spite of the mark on the 
cascable^ the cannon was not captured in this State. 

The names Siwai and Pirthi (Inscription No. 2) are to be 
traced in the Jaipur dynasty^ but so far as my researches have 
extended I cannot find that this line of Chiefs belongs to either the 

Children of the Sun^^ or the Children of the Moon i moreover, 
though on more than one occasion the British authorities have taken 
steps to secure good government in this State, I have not succeeded in 
discovering any campaign of a nature likely to result in the capture 
and despatch to England of a cannon of this description ; so I dismiss 

Jaipiir^^ from further consideration. 

There remains but one other State to which I wish to refer as in any 
way connected with the mutter at issue, — I allude to Bhartptir.'’^ In 
the first place the ruling race is sprung from the Jats,^^ and these 
latter in turn claim an origin as Children of the Moon ; moreover, 
'^Brijandar '^ SiwaU' and "'Jawahir Singh/" are all names fre- 
quently to be met with in the annals of the Bhartpur dynasty, while 
the first of the three, as far as I can learn, is confined exclusively to 
this State. Further, there was also a Chieftain in this Kingdom, by 
name Jawahir Singh, who flourished from 1763 to AJ). 1768. 

Lastly, the play of words in Brij "" and Burj,"" both written in 
Persian b rj (no short vowels) seems to emphasize the word ^^Brijandar."" 
These various arguments seem to point strongly to the supposition 
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that the cannoii came from Bhartptfr, and what more natural than 
that this should be the case, viewing the matter from an English 
standpoint ? There were two sieges of the citadel, one in 1805 under 
Lord Lake, the second in 1826 under Lord Oombermere, and both 
were amongst the most brilliant feats of arms in the annals of India. 
To have sent to this country a trophy associated with campaigns so 
glorious would seem more or less a matter of course. 

Taking therefore all the above points into consideration, I have 
some confidence in pronouncing the cannon as from Bhartpur, and 
dating from the third quarter of the 18th century. 

A. IVomASTOIT, 

Examiner in Persian, 

Jf. College i Sandhurst. 


26th October 18S6. 


NOTES ON ORDNANCE 

IN THE 

EOTUNDA MUSEUM. 

BY 

LIEUTENANT S. G. HORTON, E.A. 


VisiTOBS to the Rotunda Museum who are acquainted with the con- 
struction of the ordnance of the present day, cannot fail to be struck with 
the similarity existing between some of the ancient munitions of war 
there exhibited, and some of our so-called modern inventions. 

With the help of Mr. Douglas, the custodian, I have endeavoured to 
make a few notes on the most striking examples. 

Muzzlb-loadixg guns. 

Amongst these are some curious specimens of coiled guns. 

1 is a wrought-iron 15-inch bombard for throwing stone shot. 

1 This is one of the earliest examples of coiled guns, and consists 
of a thin shell of cast-iron, surrounded by a coil of wrought-iron. It 
is said to have been found in the moat of Bodiham Castle, Kent, and 
is at least as old as the earlier part of the 15th century. 

1 is of very curious construction, and dates from the period of 

^ Henry VI. (1422-61) . Part of the breech having been at some 
period broken off; it was examined in 1861 and found to consist of 
longitudinal bars partially welded together, with lead poured into the 
interstices. Over this have been driven 35 rings, which were after- 
wards buxTed down to a close joint at their edges. A bronze cylinder 
in the breech forms the powder chamber. This construction partakes 
rather of the nature of the Mallett mortar. 

S i s a companion gun to this, and is in a very perfect state of 
; 1 ; . preservation. ■ " ■ ■ 

^ is an early example of a method of construction which has been 
I'S'S brought to notice lately, viz., that of coiling a steel ribbon, under 
tension, round a steel cylinder. In this case the cylinder is of copper, 
and, instead of steel ribbon, it is surrounded by tightly coiled hempen 
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cord. It is ‘bound round with leather and has a bronze trunnion ring 
with dolphins. This gun is attributed to Gustaviis Adolphus . — {Fuie 
Fig.l). 


Scale about -5^,. 

BREEGH-LOADINa GUNS. 

We find the principle of the Armstrong vent piece working in a 
vertical slot in several guns of different periods. 

is a capital example. The bore is continued through the breech 
"sT end^ and the breech piece;, which works in a vertical slot and is 
attached to a lever beneath^ has a vent running first vertical;, and then 
horizontal in the axis of the bore. Its date is 1619 . — {Fide Fig, 2). 

Eig. 2. 


Scale about 

SS is another example of the same construction. In this case^ too, 

1^4 the vent-piece is worked by a hinged lever below. It was 
submitted by Mr. G. Daniells in 1807. 

is a similar gun, and of about the same date. 

^ is a brass breech-loader dated 1650/ of Dutch origin, and is 

ISl> closed by a breech-piece, on the Wahrendorff principle, 
passing through a horizontal slot. 

1 has also a transverse slot for the breech-piece, the gun in this 
case being of wrought-iron in the form of a wall piece. 

JOIHTEI) GXJXS. 

^5 Hidden away in one of the table cases, and liable to be passed 

ISl unnoticed, is a model of a wrought-iron gun unscrewing into 
six pieces. Two of the joints however, have got set {Fide Fig. 3) , 

J’la.B. 



Fig. 1. 
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On a table against the ■wall nearly is a brass model of a 24-pr. 
lOO M.L. gun which unscrews into four pieces.— (Fif/e Fig. 4). 


4 



Seale about 


Qq tlie opposite side of the room, in a table ease, is a very 
small model of a brass gun, externally cylindrical, unscrewing 

also into four pieces. 

These are all analogous to our jointed 7-pr. mountain gun, and to 
tlie jointed howitzers which have been experimented with recently. 

_l_is a large brass gun, unscrewing into two pieces, brought from 
1811 the Dardanelles in 1867, and cast in 1468. It would seem how- 
ever that this was as much for convenience in mannfaoture as for 
portability,— Pig. 5). 


Fia. 6. 



Machin.e g-ijns. . 

Now that machine guns have taken so prominent a position amongst 
our ordnance, it is interesting to note the attempts of our forefathers to 
produce something of the sort. 

The Gatling gun finds its representative in of which the follow- 
ing description appears in the catalogue — A curiously constructed 
brass gun of seven bores, without date, but probably referable to the 
period of the 30 years^ war. It is made to revolve in a collar at the 
centre. Two arms extend from this collar to the breech, and were 
evidently made to be fixed to a part of the carriage, which carried a 
wheel, fi.ttmg teeth, on the breech of the gnn, by which it was rotated 
about its axis in the collar abovenamed. The dolphins and trunnions 
are on the socket. There are seven vents, quite distinct, and there was 
originally a cover to each of them . . . . . Length 3 ft. 9^ ins., 
calibre of all the bores 1*68 incli.'^^ 

l€l is a rifle battery designed in 1854 by Sir J. Lillie, and consist- 
8 ing of twelve barrels in two tiers of six each, having revolving 
chamber blocks, the upper ones with twelve chambers in each, and the 
lower ones with twenty. The barrels are fired by means of a shaft 
operated by a winch to each tier, and on which are cams, firing the 
barrels from right to left, and revolving the chambers also. 
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NOTES ON OEBNANOB. 


1# i s also a rifle battery^ tbougli described in the catalogue as an 
^ ^rinfernal macMne.^^ It consists of 31 rifle barrels^ fixed in a 
frame^ and having a frame of brass chambers which drops in in rear and 
which chambers are discharged simultaneously by means of one per- 
cussion cap^ which ignites powder in a channel communicating with all 
the chambers, 

Disappeaeino oaeeiaoes. 

There are several examples of these^ of which the most remarkable 

is ; on this are mounted a pair of twin guns each on a separate top- 

carriage^ which is wound up to the firing position by means of tackle 
and a winch^ and supported by a prop beliind. Date unknown^ but 
very old . — ( Vide Fig. 6) . 


Fie. 6. 



InTEEEUPTEI) beeeoh soeew. 


^ is an early example of the interrupted screw^ in this case applied 
H to a flint and matchlock musket, made at Mayence about the 

time of Marshal Vauban {eirea 1690). The muzzle portion turns 
round one-sixth of a circle, and then pulls out a short distance, liberating 
the breech-piece, which can be thrown back on a hinge. {Fide Fig. 3). 
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LETTEES ON AETILLEET. 

BY 

PEINCE KEA.ET ZU HOHENLOHE INGELEINGEN. 


S:BAirSLA.TED BY 

MAJOR N. L. WALFORD, R.A. 


4th Letter, 


The PiiE-EFFECT OP THE Aetilieet dueing the Wae of 1870. 

If I slionld wi''!] to slioiv, in companson witli tlie very imsatisfactory results of 
tlie lire of our artillery during the campaign of 1866, that it obtained far better 
ill 1870, and uert* to ai\e reasons for tliis improTement, I sliould be obliged to 
go through the oliiroal aeeoiint battle by battle. But even tliis would not suffice, 
siiice I cuLild 1101 e\nciiy show from it what portion of the effect was on each 
occasion to be a^crfood to the artillery. I will not weary you by taking you 
again over ail i!ie holds of battle, but will only bring forward certain facts, and 
will relate ^oioe p»n’-‘Una] observations of my own together with some communi- 
cations wbieh ] have received from friends. This will be sufficient to establish 
all data. It is iioi astoiii>5hing that at Weis semburg the G-erman Artillery should 
have exeici'-ed a deehiie iiitlueiice on the course of tlie action, since it was 
possessed of a considerable numerical superiority. I have related in my second 
letter how this Artillery, posted in tlie foremost line of skirmishers, compelled 
the defenders of tlie Chateau of G-eissberg to capitulate, and also how at 
Worth it prepared the. assault on Elsasshausen. At Spiclieren it began by 
making tlie eiieniyhs artillery abandon their post on the Rotheberg; it next 
repulsed the frecjneni coiintex-attaeks of tlie enemy on its position on the heights 
of Foist ; and thially secured the possession of the Ptotheberg, for we did not 
consider that point as having been definitely occupied by us until Stumpf’s and 
Toss’s batteries laid established themselves" on it, and had repulsed several of the 
enemy’s efforts to retake it. At Tionviile our artillery commenced by harassing 
all the enemy’s camps ; it then maintained the fight in the centre until the 
infantry of the two divisioiis of the Srd corps had arrived in sufficient number; 
on this occasion, unassisted by the other arms, it had to defend itself against the 
enemy’s infantry ; later on it contributed, in conjunction with the Infantry, to 
repulse the re-peated counter-attacks of the enemy. Finally it pushed forward 
witii the infantry wlien it was already dark, and assisted tlie latter to make certain 
of the victory, which had heeii so hard to win. At Beaumont it is less easy to 
distinguish tlie effect produced by the very numerous German artillery from that 
caused ])y the infantry. Need I speak again of Saint-Privat-Gravelotte and of 
Sedan, those two battles which, during a great part of the time that they lasted, 
were battles of artillery ? It will be sufficient for me to recall that the assault 
on Sainte Marie-aux-Glienes was prepared by the fire of 88 guns, in such a 
maimer that our infantry was able, with one rush and without a stop, to push its 
way to the opposite edge of the village to that at which it had entered ; at Saint- 
Privat the attack made no progress until the artillery advanced in a mass to the 
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line of sMrmisliers, and bombarded tbe place. As for the battle of Sedan it will 
suffice to throw a glance on the two plans which are attached to tlie official 
acconiitj ill order to see that the Prench army was enclosed in a circle oi artillery. 
If the question be asked '"Wliat did the projectiles of the artiliery liir?''a 
sufficient answer may be found in the information given by General Bouav, tliar 
in the 7th corps alone 40 wag'ons blew up during the battle. Por in tlris war 
the international convention had resulted in the disappearance of explosive Inillets 
from the infantry ammiirdtion, and thus the explosion of the wagons, iiientioned 
above, can only have been caused by missiles thrown by the artillery. 

But these data are too general for me to consider them as sufficient, ground for 
a proposition, which I intend to take as my point of departure for furtlier 
deductions. I shall therefore beg your permission to relate some facts of which 
my friends and I have been eye-witnesses. 

At the battle of Saint-Privat, when the Guard corps advanced in line of 
battalion columns from Donconrt towards the village of Saint Privat, it was 
received by the shells of those of the batteries of the enemy which had been 
pushed forward, to meet us, from the crest of the heights whicli run from 
Saint-Privat to Amanvillers. The four batteries of the first Division of the 
Guard opened their fire against them in succession, that is to say, one aft( i tlio 
other, with intervals as short as the deployment of the batteries from column 
would permit. Immediately afterwards they were reinforced by the Cffiips 
Artillery and as each of these batteries, according to the orders given to tiieni, 
posted itself ^00 paces nearer to the enemy than the battery on its flank viiicli 
had already begun to Are, our fire becoming more and more intense and acrniale 
(since its efficacy increased in proportion as the batteries approached iieaun lo 
those of the enemy) very soon obliged the latter to retire to their prim i pa I 
position on the heights. We continued the artillery fight against this position 
at the very long range of ^500 to 2800 paces, since the General coBimaudinu 
the Guard corps did not wislif us to go in to a distance at which we might 
have produced a decisive effect, for he had received orders to wait at first until 
the turning movement and the flank attack, which 'were to be carried out by our 
left wing, should have produced their full result. Thus from a little after 2 p.ni., 
until a little after 5 p.m., we continued the artillery fight in a position of which 
the left flank, as a whole (for there were some modifications in detail), stood a 
few hundred paces in front of Saint- Ail, while the right flank toiichecl that of 
the Hessian artillei’y, which was posted at the Bois de la Cusse. The result of 
this artillery fight was that the enemy, at the end of only an hour, ceased to fii'e, 
and disappeared behind the hill of Saint-Privat, which hounded tlie view in onr 
front. On this occasion the fire of onr infantry did not annoy the enemy’s 
artillery, nor did the latter break off the action on accoiiiit of orders from 
superior authority, dictated by the general tactical situation. If the enemy’s 
guns were reduced to silence, we have the right to attribute this result to the 
effect of our fire, and this result was obtained ]3y ns, though the enemy w^as 
equal to us in number, and superior with respect to the very favourable position 
which he occupied. After this first hour had passed, I kept up an extremely 
slow fire ; I obeyed the orders wffiich I had received from the General commanding 
the Guard corps, to lengthen out the action and economise my ammunition. In 
the interval the attack on Saiiite-Marie-aux-Chenes was prepared; ten guns of my 
left wing, as I have several times mentioned, took part in this action, by changing 
front to the left in front of Saint-Ail; so that, as they opened fire on Sainte"^ 
Marie, they presented their right flank to the enemy’s main position at Saint- 
Privat; hut his fire was so kept down, that he gained no advantage by this 
circumstance. Wlien one knows one’s-self superior, one can attemp‘'t the 
incredible. 

We could not dare to nurse the iUusxoii that we had annihilated the great line 


37 



of artilleTy of tlie enemy, of wMcli I estimated the strength at 60 o-ims by our 
fire, which was deliYered np a slope, at a range of from 2000 to'^SOob paces 
Blit his complete Silence and the retrograde movements which he could be seen 
making from Eonconrt to Saint-Privat proved that he felt the superiority of our 
fire. 1^'iien, however, between 5 and 6 p.m., the Infantry of the G-uard came 
out from under cover, and moved against Saint-Privat, the enemy’s infantry and 
artillery recovered their activity all along the height, which proves that they had 
only sheltered themselves from our superior fire in order to re-open the fight at 
the decisive moment. Our infantry, rushing boldly to the attack, very soon 
masked our batteries, which had again opened a violent fire on the enemy who 
were now visible, and I ordered the Corps-Artillery (under Scherbening) and that 
of the 1st division (under Rychelberg) to accompany the infantry. The right 
wing of this line of artillery (4 batteries of the 1st division, and 2 batteries of 
the Corps Artillery of^ the Guard) galloped straight forward and reached at the 
same time as the skirmishers the nearest edge of the heights between Saint- 
Privat and Amanvillers, at the veiy moment when the enemy’s skirmishers were 
giving way before our own. The left wing of the line (3’ batteries of the Corps 
Artillery, and the batteries of the 2nd Division of the Guard, to which, later, two 
other Horse Artillery ]}atterie3 joined themselves) re-inforced the firing line of 
the infantry, winch was now firing from the open ground against the walls of the 
village. Further to tlie left the batteries did the same, but I shall make no 
further mention of tliem, as they were not under my command. I did not 
myself see the effect produced by the batteries of my left wing, as I was with 
the light, and had ordered Colonel Scherbening to lead the other. But some 
French oflicers, wiio were taken prisoners, told us afterwards that this effect was 
so murderous tliat, if tlie infantry attack had taken place half-an-liour later, we 
should have found no defenders in the village. 

I was then wdth the right wing, and I advanced with the 2nd heavy battery, 
cominanded by Prittwdtz. It wms the first %hich was ready to start after 
having limbered np; this operation, by-the-way, takes much longer in a real 
engagement than at peace manoeuvres ; there are shells to pack away, 
horses which have been shot to unharness, or some little repair to he done 
to the gun. On this occasion the Captain commanding the battery had 
made np his mind to advance before he received my order, and was thns 
ready sooner than the others. The battery galloped up the slope of the hill 
and joined the skirmishers as they moved to the assault; only three guns at 
first reached the top, tlie three others having lost horses as they advanced. At 
the spot where the battery came up, the crest of the hill is so wide, that it 
almost amounts to a plateau. The enemy’s skirmishers were flying before ours. 
But at a distance of from 300 to 500 paces in front of us masses of the enemy, 
in c|iiarter-coluinns, were advancing to dispute the crest of the height with our 
skirmishers. You can scarcely imagine the effect wdiich the first shot of 
Prittwitz’s produced on these masses. In an instant they became motionless as 
if they had received a violent electric shock. But when shell after shell began 
to burst ill the middle of them, wdien our line of artillery was reinforced by my 
other batteries as tliey arrived in turn at a gallop, and by the three guns of the 
first battery wdiicii succeeded in rejoining us, the columns at once took to flight. 
Then my 30 guns set to work to find the range by firing trial shots at different 
points, while on our left the fight was raging around Saint-Privat. The 
possession of our height was of the greatest importance. From it, to our right 
we could enfilade Amanvillers, for we could see its steeple above a slight 
undulation of the ground. To our front we were sending shelly as far as the 
cpiarries of Amanvillers, near the Bois de Feves, and it was possible for us to 
reach, at a point near the Iim of Marengo, the end of the main road from Metz 
to Saint-Privat, by which the reinforcenieiits which the enemy might send from 




the formex to the latter place must pass. But at the moment there were very few 
of our infantry on this height. The principal masses were engaged in the light 
and the attacks directed against the village. Only the six coio panics, wliicli 
the G-eneral commanding the Oiiard corps had sent me diiriiig the eaunonade 
to serve as our escort, were available for the attack on the lieight to the 
right of the village. But these companies had been cruelly decijiiated ; tlie 
battalion commander who led them lay on the ground severely wounded. Tlie 
Captain who had succeeded him, though his head was bleeding from a wound, 
managed to rally 20 or 30 men round the colours. Other snndl detaeliiiieiits 
were collected at different points, and were dhdded between the Ijatterles, so rlial 
they might be ready to open a raxnd fire at point-blank range sliould the eiicuiy 
push towards us. When all these arrangements had been made, I placed myself 
behind the Captain of the 4tli heavy battery (Seegei), because tliis oilicer was the 
quickest at finding the range by his trial shots. As he gave me the ranges, i 
sent them to the other batteries by my orderly officers. 

We had not long to wait for the first movement which the eiioinyhs infantry 
was to make in our direction. It advanced in quarter-coliiinii from Ainauvillers, 
and attacked us energetically. When the head of the coluinn bccarne visible 
over the hill, our trial shots reached it at a range of 1900 j)ace&, and my 30 
guns opened a rapid fire. The enemy's infantry was enveloped in the tliick 
smoke which the shells made as they burst. But after a very short time we 
saw the red trousers of the masses wdiich were a|)X)Toacliing us appear through 
the cloud. I stopxoed the fire. A trial shot was fired at 1700 paces range ; 
this was to show us the xtoint up to which we should let tlieiii advance before 
re-opiening the rapid fire; we did the same for the ranges of 1500, 1300, 
1100 and 900 paces. In spite of the horrible devastation whicb the shells 
caused in their ranks, these brave' troops continued to advance. But at 900 
paces the effect of our fire was too deadly for them ; they turned sliort rourid 
and fled; we hurled shells aft# them as long as we could see them. Here 
was an infantry attack which was repulsed purely and siiiiply by tbe lire of 
artillery. A few years later I had the opportunity of talking with an aide-de* 
camp of General de Ladmiratilt, the very man who had carried the order to make 
this counter-attack, and who had been present during its execution. Two 
regiments of infantry had been des^jatched on this duty. The Trench officer 
said to me “ It was impossible to succeed. You have no idea wiiat it is to have 
to advance under the Are of your artillery.” 

These infantry attacks were repeated. They continued to come from tlie same 
direction. Altogether three were made, but the two last were not carried out 
with the same energy as the first. They were stopped at about 1500 paces in 
front of OUT line. A mass of cavalry also appeared, before the infantry attacks, 
with the object of trying to disengage the defenders of Saint-Privat from their 
position. The head of the mass showed itself near the farm of Marengo on 
the high road from Metz to Saint-Privat ; it halted while the column dexjloycd. 
As soon as we had found the range with the help of a fetv trial shots, W’e opened 
a rapid fire, and our shells, falling among the crowded ranks of the cavalrv, 
broke up the mass and it disappeared in the same direction from winch it 
had come. At length our infantry made their way into Saint-Privat, and the 
remainder of the batteries of the Artillery of the Guard hastened up also, and 
posted themselves on the height to the right of the village. The enemy, on his 
part, deployed a grand line of artiBery in front of us, m the low gTouiid alono' 
the edge of the forest near the quarries of AmanviUers. We found no difficulty 
in silencing this artillery (it was that of the Imperial Guard), for we knew our 
range, we were superior in number (the batteries of the 10th corps and of the 
Hessian division had reinforced our line), and we had the better position. 
When night came the enemy's artillery had disappeared. 
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Allow me to tell yon also wliat was tlie result of our tire at tlie battle of 
Sedan. laive already related in my second letter, liow tlie artillery of the 1st 
division of tlie infantry of the G-nard had, at the moment Avheii the Guard corps 
began to appear, passed throngli the Bois de Yillers-Cernay by a forest road m 
order to open tire from the other side of the wood. When “we had reached the 
edge a xtowerfiil line of artillery (held guns and mitrailleuses) presented itself to 
onr view at a range from wliicli its tire was very effective. Most of these o>u.ns 
were covered by earthen parapets, and they were hurling death and destruction 
on the Saxons, who were already engaged from a position which lay close to the 
rigid, edge of the Crivoime Talley, and of which the left wing was extended in a 
nearly nortlierly direction beyond the farm of Hayhes ; we had thus the oppor- 
tiuuty of artaeking this line energetically in tiank. This was specially cmuied " ' 

out by tlie tliree baderies which stood at the end of the wood-road, close to the 
edge of the Ibrest. ^ Three batteries only had found room at this spot, the fourth 
was posted on ilidr left rear. They obtained the most brilliant’ result ; proof 
of this was riiTni.shed h\ the considerable number of disabled guns and mitrail- 
leuses vdiicli^ our infantry, ivhen they advanced, found in the emplacements. 

It is impossible to decide lioiv much was due to our tire, and how much to 
that of the arriilery of the 12th corps, which stood in front of us, (it is well 
Imowii that when shooting, everyone says that he hit the hare) but this much is 
certain, that rlie guns wnre disabled by artillery tire. At first, it is true, the 
three batteries of the 1st Division of the Gruard had no easy work, for when 
they a.ppeared Ihe eiieiny fired at them ; he tried, on his part, to take them in 
flank, by liiing oblic|iiely from the northern end of the Bois de la Garenne, near 
where the Cairary of I iJy stands. I suppose that this was the artibery of the 
French cavalry, which, was held iti reserve at that point. On our side we at once 
placed the Fitdd lirigade of the Corps -Artillery in position against the French 
batteries ; this was posted to the north of the ^is de Tillers-Cernay. Although 
at this point also the batteries pushed on as far as possible to the front, the edge 
of the iiill., whicli is very steep at this place, obliged them to come into action at 
a considerable distance from their target. The great distance and many other 
circiunstaiices rendered it diflicult to observe the effect of the fire, so that it was 
some little time before we could be sure of its efficacy. But when once we were 
sure of it the enemy’s artillery disappeared, and our shells very much annoyed 
the masses of cavalry, vvliieh at last retired towards the north. During this 
time the enemy had endeavoured to bring his artillery into action at a closer 
range against the batteries of the 1st Division of the Guard, whose position had 
become particularly troublesome to him. A battery horsed entirely with greys, 
trotted u]) from the Fond de Givoime to Givoiiiie itself, and tried to take up its 
position between that village and the Bois de la Garenne. As soon as it appeared 
on the hill, the three batteries mentioned above opened fire on it. It fell to 
pieces as it were, and its ruins remained were they fell. It did not fiin a single 
shot. A second and a third battery met with the same fate. 

Ill a French pamphlet which appeared shortly after the war, I read the 
following:—' 

'' The Emperor himself tried to post three batteries at the exit from the low 
ground of the GHvoiine. They were demolished without having fired a shot.” 

It is possible that the episodes mentioned in the book entitled '' Sedan,” by 
General de Wimpffen, Paris, 1871 (page 193, IStli line from the top, and page 
341, 7th line), have re.fereiice to the same phase of the action. At any rate, the 
hour nieiitioiied was that at which the batteries appeared which were crushed by 
our fire ; consequently I may have had the honour of having the Emperor in person 
in front of inef During this time the 2nd Division of the Guard attacked the 
flank of those of tlie enemy’s troops whose counter-attack seriously annoyed the 
12th corps. (It may now have been about 10 a.m.) In this operation they were , 
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assisted by fhe wliole of tlie four batteries of tbe division. It is impossible to 
decide bow mncb of tbe result obtained was due to tbe infantry and how iimeli 
to the artillery. But the losses wMcIi the latter suffered by the fire of the 
chassepdts proved that it advanced well into the middle of the fight. Gaptain 
von Boon and Ensign Tesdorpf were killed, and Lieutenant Baron von Taiichnitz 
had both legs hit by a chassepot bullet, which passed through them. On the right 
wing, to the north of the Bois de Yillers-Ceniay, the Corps -xirtillerj directed its 
fire during the morning (after the enemy’s artillery and cavalry had been driven 
from the ground near the “ Calvary of Illy/’) sometimes on one point, soiiietinies 
on another, against such of the enemy as stiU showed themselves. At one time 
a battery appeared here, at another a body of troops showed itself there, and, on 
these it opened fire. The longer the target remained in one position, the wore 
certain and the more effective was the fire. At one moment sonietliing was seen 
moving to the right, in the forest of the Ardennes. By the help of iield-glasses, 
this was made out to be some cavalry marching in two ranks towards the noil ’a , 
and passing through a clearing in the forest on the hill. The batteries 
endeavoured to find the range. With elevation for a little more than 4000 paces 
we appeared to hit. I considered that the range was too great for the fire to 
have any effect, and I was about to order it to cease, when an evident dis turban ee 
in the ranks of the enemy proved that our projectiles had reached him. We 
continued then to fire slowly at this moving target, as long as it remained 
visible, I suppose that this w^as the same Trench cavalry which was at first 
posted at lUy, and which must have turned to the west towards Corbioii, moving 
on an arc of a circle by forest paths, in order to take part in the charges wlilcli 
were directed against the 5th and the 11th corps. On the following day Lieiitenant 
von Kaas, while doing duty as aide-de-camp, passed by this point, and found 
on a narrow crest which ran between very steep ravines, an entire Trench 
battery which had been abandoned there. The team of the leading giiii liad been 
blown to pieces by our shells, and the other guns could not pass it ; thus the 
whole battery fell into our hands, a trophy of the accuracy of our fire. 

These visible results increased the confidence of our men in their guns and in 
the regulation of the fire. They became more and more careful to obey all words 
of command, and to make the corrections ordered, while the tangent-scale was 
set wuth yet greater accuracy and the guns laid with greater exactness, so that 
their effect became more and more irresistible. 

The Guard corps had up to this time been ordered to remain on the defensive, 
with its right flank on the Belgian frontier, and thus to prevent the enemy from 
breaking out towards the east. When the successes obtained by the left w^iiig of 
the army of the Meuse permitted it at length to assume the offensive, in order to 
extend a hand to the left iving of the 3rd army, which was making visible 
progress, so that the enemy might be completely surrounded, I recei\ ed permission 
to take my batteries in to a range at which tMr fire wmiild produce a decisive 
effect. Trom that time the 1st and 2nd Brigades of Tield and tlm Brigade of 
Horse Artillery were posted as near the valley of Givonne and the village of that 
name as the steep side of the valley would permit. The four batteries of the 
2nd Division of the Guard remained to the south of Haybes, and altered tlieir 
front and their position very little. There was thus a total of 90 guns which., 
in their iieiv position, very q^nicMy found their ranges to the various imnortont 
points on which they wmre to fire. The effect of their combined fire at'siicli a 
short range was truly terrible. On a former occasion, when I spoke of the 
questions relating to the Infantry i I mentioned to you the devastation wdiicli our 
shells caused in the crow^ded ranks of the left wing of the troops (Grandclunnp’s 
division) wdth which General de Wimpfi^en tried to pierce the circle whieli w^e had 


1 In “Letters on tiie Infantry,” a companion work to the present.— 
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formed round liim Some troops of tie enemy appeared also at otier noints 
but almost all our batteries ovenvjelmed them with such a hail of millesSt 
limy l,.Toke nil and lied into the forpt where, they hoped to find shelter The 
spectacle of tno earoage worked on these masses of men was horrible : the fearfd 
cries of me Tictims ot our slieUs reached as far as where we stood. 

It was perfectly clear that by taking the Bois de la Garenne we shoidd com- 
plete the entire defeat of the army of the enemy; it was therefore determineHo 
carry this woocl The 1st dinsion of the Infantry of the Guard formed nn for 
tlie asfeaiilt. Eiit since masses of infantry, wliicli had composed two of the 
enemy, s beaten _ corps, were crowded together in this wood, it was necessary to 
begiii iiv preparmg the attack. With this object I divided the long edge of the 
f<jrest ^tended before ns into sections, and I assigned one section to each 
ol m\ batteries, j lie hrst gim of each of these units was to fire at the vervedffe 
of the wood, and eacli of the following guns was to fire in the same direction 
blit was to give 100 paces more elevation than the gnn on its right In this 
inamier the edge of the forest and the forest itself, to a depth of 500 paces 
woiiid be covered with a hail of shells. The splinters would carry yet farther^ 
But as .soon a.s any portion of the enemy’s troops should appear outside of the 
forest, then liiiniediately all oiir guns were to direct their fire on it, and should 
destroy it. At tins jdiase of the battle, and at the point where we were, our 
siiperhyrity over the enemy was so overwhelming that we suffered no loss at 
all, ilie batteries tired as if at practice. We had spectators, as we have on the 
piactice lange.'?. Ouis nere officers of the troops which were held in reserve 
military smgwns, and even a chapM^ ' 

All at once a Jine of Prussian cavalry coming from the direction of Illy, 
approached the nordierii point of the wood at the spot where the Calvary stands! 
A thick mass of infatilry with red trousers rushed out of the forest against them, 
and tired on them from the quarry by the Calvary. It was an exciting moment. 
Will onr guns, wliich are laid exactly on this point, be able to throw hack the 
enemy’s infantry,^ and to prevent it from destroying our cavalry, upon which they 
have opened tire? This was the question which interested each of us. The 
chaplain himself ^said, very justly, to a gunner who was by his side near one of 
the limbers— ‘‘ Kow you ought to make plenty of Prussian shells burst in the 
middle of that Ereneh infantry ! ” “ Make your mind easy, Sir,” replied the 

gunner, who liad heard the order given to lay the guns on the enemy’s infantry, 
we will look after that, you have only got to watch.” At the same instant 
the greater part of the guns opened their rapid fire; a cloud of shells which 
burst as tliey touched the ground, enveloped the enemy in a thick smoke, and he 
very soon fell back into the forest. The chaplain shouted witli delight, which 
made us all laugh. I will not tell you what he said, but if you desire the 
evidence of one of the Lord’s anointed to assure you of the efficacy of our fire, 
I will give you Ms name, and you can ask him for information. 

The batteries were once more pointed at the forest and continued to bombard 
it. At length the iiioment to attack was come ; orders had been given that a 
salvo fired by all our guns should serve as the signal to carry it out. We fired 
the salvo at 2.30 p.m. precisely, as had been arranged, and onr infantry, starting 
from G'lvoime, began to climb the hiU. We were in a state of feverish 
expectation; every eye wvas fixed on the forest; we asked ourselves if the capture 
of the edge of the wood would cost as many lives as had that of Saint Privat. 
But this time the resistance met with was almost nil. At most points the 
Prench, utterly discouraged, advanced to meet our troops crying — Mercy I 
Alercy 1 ive can do nothing ; we are crushed by the fire of your artillery.” Only 
in the interior of the forest did they try to fight at certain points, and even there 
the resistance was not stubborn. IJnless I am mistaken the G-uard corps at this 
place captured from 11,000 to 14^000 unwounded prisoners. The whole of the 
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infantry of tlie corps lost, in tWs battle, only 130 officers and 330 men killed or 
■wounded. 

I have thus given you a summaiy of the results of our -fire in the two 
principal battles of the war, so far at least as I could judge of it myself. I will 
pass in silence over the lesser engagements in which ''l took part; and utU 
cmrtent myself -with relating some s^jecial observations which were made by 
others. I have here before me a private letter from one of my comrades, Herr 
von Dresky, who was at that time a Colonel, but is now a Lieutenant-General. 
He tlien commanded tlie Corps -xii-tillery of the Srd corps, and -wi-ote this letter 
shortly after the great battles -which were fought round Metz ; he completed it 
later on with notes. I copy the following passages (he begins with the battle of 
the 16tb of August) : — 

“ I received no orders at Tromdlle, and therefore moved on Tionrdlle. I had 
just commanded two Horse Artillery batteries to milimber, when General von 
Billow told me to go and occupy, with the Corxjs-Artillery, the hill which nms 
east and -west to the south of Ilavigny, and to hold my ground there. General 
von Alvensleben warned me that the Coips-Artillery was intended to form the 
centre of his position, and that he counted fuUy on me fo hold mv OTound.” 

“I gave orders to limher-iip again and, while the Horse Artillery ])ri<> 7 ide were 
doing so, pushed on quickly to the front to search for a point -wlieiv we mi'dit 
cross the deep and marshy ditch which extends to the west frojit Blano-nv ' I 
found a bridge at Tantelainville, on the other side of which the liill on wliicli I 
was to take up my position, rises immediately from the stream in a st^ep dope 
Before leaving the bridge I attentively examined its sitiintion in order to make 
sure that it could not he commanded by tbe enemy’s fire. The neared' iilace 
occupied by the enemy was Blavigny. ‘ I could see oiilv iiifaiitry there the 
distance between ns was, as I judged, about 1600 paces ; 'for this 'reason I did 
not consider that there was any danger to be anticipated in passing- tlie Ijrhhm 
But at the moment when the head of the brigade was about to” cross it we 
suddenly received from Blaviguy sueb a hail of cliassepdt bullet. s, that one officer 
the trumpet-major, three men and six horses were hit. I sounded the “ Gallon ' ’’’ 
upon which the guns and wagons which had not been hit, quickly eros.sed the 
hndge, and found an immediate shelter behind the hill, wliieh here ]rs a verv 
steep slope. The troops re-formed, and we gained our first position wMmut nnV 
further loss. The gun winch we had been obliged to leave behind was caiicklV 
repaired; It rejoined the battery after a short time, mtli out sufferim.- aiii^thc'i- 
damage, though the infautiy fire continued from Blavioaiy.” 

“ After the Horse Artillery brigade had taken up its ‘position on the hill near 
the bridge I opened fire against Plavigny. Our shells soon set the farm in 

flames, abandoned it I advanced in echelon and pursued the 

enemy mtli a laiiiy eftectiYe fire. ^ i uii. 

moment the field batteries anived, and when the encmi- Iiad evaciiaied 
Yionville and llavigny and had retired to Eezonville, I advanced the wliole of tl,c‘ 
Co^s-Artilleiy m echelons, and arranged my troops in sue), a m.anner that hvo 

batteries under Captam Stumpir, .stood together to north of Flavi-uv w 'le 

the whole of the remainder were on the south of that place. The Horse Artiilcn 

right, and its flank rested on the slope of the hill marked 811 ” i * 
The left wing of the 5th division was at this point ; and here, on account of 
the excellent view to he obtained from it, I remained with Genera s von 
Stulpnagel and von bchweiin dnimg the greater part of the battle. I occupied 
this position at 3 p.m., and I remained there until 7 r, m Dnrimr tht rf 
2na Horse ArtJIery battery (which had been attached to EheinbabeJ s ' dSon) 


1 (Herr von Dresky refers to tie map of tHe IVenoli S*»ff wW.i, i . 

the plan attached to the Prussian official account, this hiU is marktd ecs! feetp “ ““ 


43 


and tlie Is^ b-pr. battery of tlie otli division came into line ivitli the other 
batteries. Between 2 and 4.30 p.m., four Field batteries and one Horse of the 
lOth brigade also arrived in turn ; they placed themselves under my command 
As at first, I had placed my guns with veiy wide intervals, owing to the great 
extent of giwnd which I had to occupy, I had plenty of room fo? the batteries 
wiiicli Joined me afterwards. 

“.There wme the^ in position at Flavigny, at about 5 p.m., four Horse 
Artillery and f Field Batteries ; at tliis hour the Imperial G-iiard made an extremely 
violent attack upon us. We had 6 French batteries in front of us (I counted 
them several times), which for the most part fired salvoes at us. When the 
artiUery fight had lasted about half-an-hour, the French infantiy advanced to the 
attack. We could only see a very thick line of skiimishers ; as for the troops 
in colmnn 111 rear we could see nothing of them. Our fire was directed against 
this lino of skirmisliGi’s as it advanced, and since we had been in position from 
3 p.m., and knew all the ranges, our shells made such gaps in the enemy’s line 
that it, after having very bravely approached to a distance of about 1000 paces 
and having been received with a rapid fire, answered with a hurried and ineffective 
discharge, and then turned to the right-about and retired.” 

“ On this occasion I acquired the certain knowledge that a line of artillery 
cannot be beaten or broken by a frontal attack. At that time we had common 
shells only, and what an overwhelming effect did we not obtain with them. At 
the present day the artillery have shi-apnel, and a frontal attack would be repulsed 

wdtli even more terrible loss ” 

The figiit at Yioiiville lias also made me sure tliat tlie only way to close open 
ground efficiently, is to employ artillery for that purpose, for tlie very reason that 
it cannot be driven back by a frontal attack. But such a line of artillery has a 
yet further use; it serves as a substitute for a reserve to receive troops which 
have been driven back. During the alternate successes and failures of the 
infantry fight around the hill marked 308, near Vionville, I often saw detach- 
ments, which the enemy had just repulsed, form up again immediately in rear of 
- the line of artillery, for there they hiew themselves to be in safety ; and thence 
they were led forward once more to the attack. We had no longer any infantiy 
reserves. . . . 

“But to return to Yionville. About 7 p.m., some batteries of the 8th brigade 
arrived on the Held of battle ; they filled up the interval between my guns and 
those of the 5tli division. We had then from 20 to 24 batteries in one line. 
There was no fear that the French would ever force this. Consequently we had 
done exactly what General von Alvensleben desired. It was fortunate also that 
we had so much artillery there, for the infantry was wasting slowly away in 
these terrible struggles. At nightfall our fire and that of the French, little by 
little died away.” 

“ I was riding round my batteries in order to learn what losses they had 
suffered, when I received an order from Prince Frederic Charles to advance 
quickly with the Corps-Artillery on Eezonville, taking great care not to expose 
myself to the fire of the enemy’s infantry. When I had sent the order to 
advance to the different brigades, I myself rode on to Eezonville, which was about 
1500 paces distant, but I could not see a single Frenchman in any direction. 
The first batteries which advanced were those of the lOtli brigade, under 
Commandant Krause. As they unlimbered they suddenly received, on their 
front and left flank, a very heavy fire delivered almost at point-blank range by 
some infantry which had escaped being seen. Though they lost many men and 
horses, they nevertheless came gaily into position and opened fire. The other 
batteries arrived one after, the other and took their places in the line, and a 
cannonade follow-ed, in which there could be no question of aiming or laying 
wdth any exactness. It was impossible to follow the regulations, for it was 
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already night, and the smoke helped to make the darkness deeper still. The figlit 
lasted‘'about 20 inimites, at the end of which the enemy’s infontiy ceased ih'ing,” 
'' On page 637 of the official account we read : ' TLe Pmsslan nrinicy npiied 
during a certain time with a rapid fire, after which it rets nmed. Ijutirry l-v 
to the position which it occupied before.’ This passage doc? vot {-.nd 

according to trust’worthy communications which I have reciM.Vcd on -lie 
this sense cannot be attributed to it) that this return to onr orighnl 
was the consequence of the fire of the enemy, for we liad caused !ire lu 
cease. The battle was finished, I received from General yoi) ddivc-n^'cnei! the 
order to return to my former position. The night had fully 0 ) 1110 ; IVou; d-mt 
moment there wuas no longer any object in maintaining Uie arTillery in he mod 
advanced line. I tlierefore ordered it to fall back by fnut cries. We c.rierv.'urds 
bivouacked at Tlavigny.” 

Tlie total losses suffered 011 the 16th of August were very gneaG gnvirr ihnii 
the whole of those which the artillery had uudergoiie in all i!ie iiJiilt-s vdnicli liad 
been fought up to that time.” (According to the oiliciid avaioui;'. dd- rurjj- 
Artillery lost 10 officers, 119 men and 219 horses; die tuo llor-u Ariilkrv 
batteries which formed a part of it, alone lost 139 horses, winch nnikes A) horses 
per battery). 

On the IStli of August at 1 p.m., the Corps -Artillery, whicli was bivoiuiddng 
to the south of Plavigny, was called to arms. We had already heard the noise 
of a violent action to the north of our bivouac, and w^e expected every nioincmt 
to be sent to the front. But only the Corps -Artillery of the 3rd corps took part 
in the great decisive battle of the 18th of August. The remainder of tlie 1 roop? 
of this corps WTre held that day ill reserve.” 

I w^as assigned a position to the south of the ceimiort of Aernevillo, with 
orders not to advance on any account, even if I sceiurd to sec a lavoaraJjln 
opportunity, since a forward movement wais to be executed b\ the wing-- of the 
army. As my position was large enough for only 4 batknie-, 1 po-u-d tin* !h«4d 
batteries there, and held back the two Horse Artilleiy batiein*? whitii Inul snirercHl 
so much on the 16th in rear of Yernevine,yery much to their detrinieat, as I 
found later ” 

In my position at Verneville I had in front of me 4 French gnu batteries at 
Montigny -la- Grange and 1 battery of mitrailleuses on the lieight of La Folie, 
I was not exposed on that day to infantry fire. At the commeii cement, 1 fired 
on the gun batteries and, after a fight which lasted iieaiiy an hour, reduced tlioni 
to silence. Then I went on to the mitrailleuses ; after I had thrown a dozen 
shells at them they too disappeared. I suffered siiiali loss that day, and this ivas 
all caused by the French gnu batteries. The bullets of the mitrailleuses all fcdl 
at the foot of the gentle slope on the crest of which my batteries w^ere posiod. 
Soon after the mitrailleuses had gone, when my batteries were idle, since they fiad 
no longer any object at which to fire, the officer who commanded the troo])s wliieli 
were posted in the Chantrenne farm (in front of my position), ])egged me 10 iire 
on a wood situated in front of the farm, and strongly occupied by tiic French, in 
order that our men might attack and capture it. I agTeed io this reepu st against 
my own wdsh, for I had comparatively very little ammunition left, and besides i” 
did not expect much effect from my fire. Apparently the result entirely coidiriiied 
my opinion. Although I bombarded the forest several times, our nieii, in spite 
of their repeated attacks, did not succeed in carrying it. Eegiilarly as soon as I 
commenced my fire, that of the French ceased, but as soon as our skirrnishers 
attempted to pass the meadow which extended in front of the wood, and thus 
masked my battenes, the French returned to their posts, and received our men 
with such a formidable fire, that before it even the best troops must lia^'e failed. 
Tims we did not capture this wood ; during the night the French evacuated it of 
their own accord. The fight had, cost me 200 shell. Two days afterwards I 
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visited tlie field of battle witli General von Biilow, and gave particular attention 
to the points on rvMcli I bad tired. Wkat was -my astonisbment when I found 
that the ell'ect produced on the 18th of August by our batteries on the wood were 
very coiisiderable and really extraordinary. We were filled with a profound 
esteem for its brave defenders, who, notwithstanding their enonuous losses had 
not retired . . . . 

In another place General von Dreslcy says : — 

On the Srd of Deceiider, 1870, an engagement was fought near Santean 
and GliiHeurs-aiix-Eois, which is of great interest with respect to the action of the 
artillery. On that day the forest of Orleans was to be attacked by the 2nd army. 
Tlie Srd corps had orders to advance by the road from Pithiviers to Orleans*. 
We .met the enemy at the outskirts of Mareau-aux-Bois, and after a short fight 
drove in liis outposts on Santeau. At that place the enemy held his ground 
against us. We reconnoitred with care and discovered that we were in front of 
a strong position defended by several batteries, which were covered by entrench- 
ments/^ 

G-eneral von Alveiislebeii ordered the 6th division to advance on the right of 
tlie road, and the otii division on the left of it; the Corps-Artillery was to follow 
the 6th dinsion, and to take up a position on the right of the high road.” 

'' As the artillery of tlie 6th division was also to be posted between the road 
and the einbaiikuieiit of the railway, there was no room for the Corps-Artillery. 
A reconnaissance whicli was made from the top of a windmill informed us that on 
the south-west of the village of La Brosse there was a more excellent position, 
udieiice that wlricli the enemy occupied at Santeau could be taken in flank, and 
from which it was also possible to sweep all the ground which extended to the 
forest of Orleans.” 

In order to get to this position it was necessary to cross the embankment of 
tlie raihvay (wliich was not yet completed) from Pithiwers to Orleans. This 
could be a( temp ted Ijy artillery at one place only, namely, in the neighbourhood 
of tlie bridge over tlie stream of the Oeiif. It had frozen during the night and 
a little snow had fallen ; this passage had already served for a great part of the 
6th division, and for all the Divisional artillery, so that a sort of frozen slime lay 
all over the iinliuislied slopes. Many horses slipped and fell, and one wagon 
turned over, which especially caused a long delay. During the time that the 
Gorps-Ariiilery took to pass this place, I watched the enemy’s artillery at Santeau 
with great rinxiety. lYe could clearly see the French officers standing on the 
paiYppets, tlieir tele.^;Copcs in their hands, watching us, and might fully expect 
that they would at any moiiient open fire on us. The range was 3500 paces, 
but .nothing lia])peiied. Tiie Corps- Artillery had fortunately already crossed the 
railway enibaijlaueiit, wlien that of the 6th division opened fire; then at last the 
ihreiicli answ'crcd. I liad to pass round to the north of the village of La Brosse, 
in oTiler to get to the position which I had already chosen. The batteries could 
move but very slowly. The soil of the meadows being only slightly frozen, had 
no coiisist(:‘iiey, and tlie horses kept going through the crust, wTile the wheels 
sank half way up the spokes. During this long flank march in column of route, 
I was fired on incessantly, but suffered no loss at all.” 

''A little to the soiitli--west of La Brosse there is a small wood. I had 
ordered tlie horse brigade to take up its position between the wood and La 
Brosse, while tlie field brigade was to stand to the south of them. By this 
arrangeiiient I covered the front of my batteries with an excellent protection, the 
embankment of the railway. The 2nd regiment of dragoons formed up to 
protect our left flank, ^vliile the railway embankment and the smaU^ wood were 
occupied by some detachments of infantry belonging to the 6th division. The 
latter was in a sheltered position in rear of La Brosse. Ail the open ground 
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wMcli extends from Santeaii to jS'enyille-anx-Bois was commanded from the 
position occupied by tlie Field brigaded’ '‘After liaviiig given tlie necessary 
orders to tlie officer who commanded tbe Horse Artillery brigade, wMcli was 
leading, I went back to tbe position of tlie Field brigade. Tlie Horse brigade 
formed line and advanced and at once made a mistake^ for it luiliiiibered at a 
salient point of the wood wliich I have just mentioned. At any rate the French 
knew the exact range, for the first of the enemy’s shells burst in the middle of 
the horse-holders of one of the guns, and another took off the foot of First- 
Lieutenant Frank, who commanded the battery. 

‘‘As soon as the Field brigade opened fire the enemy’s artiileiy, wliicli was 
posted at Santeau, abandoned the fight and retired, under an ample escort, to a 
position situated between Moulin de TEpine and Chillenrs, wlieiice it renewed the 
action against the corps artillery with 3 batteries of guns and one of mitrailieuse ; 
this did not continue long, for it soon retired farther yet.” 

“I took advantage of the opportunity, and pushed iiiy artillery across the rail- 
way embankment, by successive batteries; we approached Cliilleiirs-aiix-Bois to 
within a range of 2000 paces, and set to work to bombard the village. The 
enemy did not wait for onr infantry to deliver a decisive attack upon them, but 
very soon commenced to abandon the village, and to retire towards the forest of 
Orleans. During this retreat one of the enemy’s columns was fired on with so 
much success that it broke up and disbanded itself.” 

The fact which I am going to tell yon has nothing really to do with the 
subject of which I am speaking, but it has some interest, for it shows how well 
the gunners knew their wmrth.” 

“ When I saw the French infantry leave Chilleurs, I rode, after lia'^'iiig given 
a general order that the fire was to be directed on them, up to the 4th liglit 
battery, whose leader, Captain Miiller, had been through a course of instniction 
at the School of Gunnery, and had learnt to shoot on a good principle. I tirmed 
to his men and said — ' For every shot which you throw directly into the enemy’s 
infantry, I will give you three thalers.’ A gunner replied — “Tliat will cost you 
a lot of money, Colonel : we shoot pretty well in this battery.” Tlie first shot 
went over, the second was short, then seven hit directly, which was, without 
doubt, the principal reason that the column broke up. I paid my 21 thalers in 
the midst of the cheers of the battery.” 

Further on we read : — 

“As for the effect of our fire on that day, we found afterwards, on passing by 
the abandoned positions of the French, near Moulin de TEpine, a certain mimlier of 
gunners and horses kiUed and wounded. Hot a gun was put out of action. At 
the place where the French infantry had been fired on by the 4tli light battery, 
we found, in addition to a score of dead, three men stretched side bv side, whose 
bodies had been entirely or partly cut in half. It was a liorrible" sight. The 
effect produced by the enemy’s artillery on us was as follows :-—iiifantry and 
cavalry, 2 officers, 57 men, 14 horses ; artillery, 4 officers, 39 men, 54 horses.” 

“The comparative severe loss suffered by the artillery is easily explained, for 
at Santeau and at Chilleurs it was the artillery principally who sustained the 
action.” 

But I have quoted enough examples from histoay in support of my theory. 
I can hear you, my dear friend, say wearily----“ / I beH^ you, you 
shot very well in 1870, the whole world knows it.” However, do not‘ be 
angry with me if I have wearied you with my examples. We find in a very 


1 In choosing their position nea^ such a conspicuous point, of which the I’rench were sure to 
have found tho range.— JV’.X.TT 
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well-known work, indispensable to every officer of tbe Staff, and tbe production 
of tlie pen of an officer of tiie first rank, (“ The Duties of tlie G-eueral Staff,’’ 
by Bronsart von Scbellendorf) these words — “It is well known that military 
history, when superficially studied, will furnish arguments in support of any 
theory or opinion. But, in order to obtain a clear insight into the principles of 
war, it is necessary to examine a considerable number of examples of the same 
character, and also to be sure that these examples are really of the same 
character, with respect to their cause and their effect.” And this is why I have 
been obliged to quote to you so many examples of the same description , . 
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The Losses of the Aetilleby in Guns in the Campaign op 
1866, AND in that op 1870. 

It remains for me to examine a few other conditions which in the 
war of 1866 hampered the action of the artillery, while in the war of 
1870 they exercised no deleterious effect. I am of opinion, as I have 
already implied at the end of my first letter, that in 1866 the artillery 
frequently failed to produce the desired effect on account of the supply 
of ammunition running short; that here and there it fell back to 
“ refit ” ; and that as a rule it avoided exposing itself to the fire of 
infantry, either by not advancing, or by retiring as soon as it was 
exposed to that fire. Nothing of this sort happened in 1870. You will 
excuse me, will you not, if I do not enumerate one by one all the 
individual cases where, in 1866, a battery ceased firing because it had 
expended all its ammunition. As a rule the wagons had not followed 
the battery, through being either separated from it by other troops, 
which delayed their advance, or through not having found points of 
passage over rivers, &c. The batteries when under fire found them- 
selves, when they could not shoot, absolutely useless in their positions, 
while their horses and men afforded a target to the enemy, and the guns 
were exposed to the danger of serving as his trophies of victory. So 
they limbered up and fell back to look for fresh ammunition. 

It is true that there were, even in 1866, some batteries which, after 
expending their ammtinition, remained silent at their post in the line of 
battle, waiting until their ammunition was brought to them. Such was 
von der Goltz’s battery, which stood to the right of the forest of Sadowa 
between Unter-Dohalitz and Ober-Dohalitz, during the battle of 
Koniggratz. But this heroic action was but an exception in that war. 
The batteries ordinarily fell back as soon as they had no more ammuni- 
tion, and looking at the matter impartially, this seems natural. What 
can guns do w'hen it is impossible for them to fire ? The answer seems 
easy enough. Had not the infantry also fallen back when it had no 


cartridges left, and no one had ever blamed them for it ? And yet the 
infantry had at any rate its bayonet with which to fight, while the artillery, 
when it has no more ammunition, is absolutely defenceless. Never- 
theless the artillery, even more than the other arms, must take care 
never to fall back, for when it retires a very great effect is produced 
on the other troops by its retirement. The cavalry may charge and 
afterwards retire towards the other arms, and this will happen even if 
the charge has succeeded, for it will often find itself obliged to rally in 
the main position beyond the zone where the enemy’s fire has a decisive 
efficacy : for example, when a victorious charge has been thrown back, 
owing to the pursuit being continued up to the bayonets of fresh troops. 
Lines of infantry, particularly lines of skirmishers, need not blush to 
have yielded with elasticity to the over-powering pressure of the enemy, 
only to recover the lost ground as soon as they are reinforced. 

But both these arms have a habit of regarding the artillery as the 
stable element, and when they hear the rolling thunder of its guns, it 
is for them a guarantee that the position is firmly held. Therefore as 
soon as infantry or cavalry see the artillery retire, they conclude that 
the struggle is abandoned, and that the battle is regarded as lost. When 
the minds of troops are possessed by an idea of this kind, it may, even 
though it have no foundation at the moment, nevertheless bring about 
the loss of the action. This is why it is desirable that the artillery 
should hold its ground with the very greatest stubbormiess, and why, 
even when it has expended its ammunition, it should not abandon its 
position in order to retire, so long as the General commanding the 
troops engaged has not gifen up all idea of continuing the action. 

As regards the war of 1870, I know of only a very small number of 
cases where the artillei'y retired for want of ammunition. The duty 
of replacing the ammunition was as a rule regularly and punctually 
carried out ; it was consequently very rarely that a battery completely 
expended its cartridges. What should be done in this case was shown 
by that battery at Chateaudun which, when it had no more ammunition, 
mounted the gunners on the guns and limbers and made them sing the 
“ Wacht am Bhein,” in order that they might pass the time agreeably 
while waiting for fresh cartridges. Many others stood their ground in 
a similar manner in other engagements. As for myself personally, I 
have never during the course of the war seen the artillery retire when 
before the enemy ; I except the fights against the troops which made 
sorties during the siege of Paris. When we had repulsed them within 
the line of their forts, we, when the action was over, received orders to 
retire to our position of investment and to our cantonments. In the 
course of the war we fought a certain number, very few it is true, of 
battles of which the result was unfavourable to us. In that ease our 
artillery fell back, seldom, as far as I know, for want of ammunition, 
but as a rule by order of the General who had supreme command of the 
troops engaged, when he judged it advisable to discontinue the action. 
The fact that it has always been found possible to obviate the want of 
ammunition is the more remarkable, since we expended a far greater 
quantity of it in the battles and engagements of the Franco-German war 
than we did in those of the war with Austria. 

In the battle of Vionville-Mars-la-Tour, the Oorps-Artiliery of the 3rd 
corps alone, with 6 batteries, fired 5,699 rounds. At Saint-Privat the 
artillery of the Guard fired more than 8,000 ; at Sedan more than 5,000 
rounds. The latter expended altogether more than 25,000 shell, a 
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greater quantity of ammunition tlian was issued as the total supply for 
the I ield army. If, iieTertheiess, there was never a lack of ammunition 
during the course of an action, there must have been a very good reason 
for the fact. This reason I propose to speak of later on. It must be 
sufficient, for the present, to say how important it is that the artillery 
shall never, during an action, suffer from want of ammunition. It is 
indeed asking very much of a battery to stand still without firing a shot, 
to wait quietly for the renewal of its ammunition, and to remain 
defenceless in position instead of leaving the line without orders. Only 
men gifted with extraordinary energy can at these moments, of their 
own accord, decide to remain in action when their ammunition has 
been expended, unless this be formally laid down in the regulations as 
their duty. 

The same may be said of the movement to the rear made by batteries 
out of the fire of the enemy’s artillery in order to ‘‘refit.” In the 
official account we shall find several cases of this kind mentioned during 
the war of 1866, among the Austrians as well as among the Prussians. 
At the first meeting, in the battle of Nachod, an Austrian battery fell 
back and took up a less advanced position because it could not compete 
with the fire of the Prussian artillery. A little later, in the same fight, 
the two Prussian batteries which came first on the scene, and which 
consequently had held out the longest against the fire of the superior 
number of guns of the enemy, were withdrawn to the rear to refit ; they 
did not come into action again until towards the end of the battle. A 
4-pr, battery, which was in action at the beginning of the battle of So or, 
was “ relieved ” by another battery, on account of the great loss it had 
sustained, in order that it might “ refit,” and after this it took no farther 
part in the conflict. We find that cases of the same description present 
themselves in all the engagements of the war of 1866, and are most 
frequent in the battle of Koniggratz. 

It appeared justifiable not to leave in the line of battle those guns 
which had been put out of action, and which were consequently in- 
capable of doing any work, but to withdraw them in order to leave 
them in safety so that if the battle at any time turned against us, they 
might not fall into the hands of the enemy and serve him as trophies ; and 
this seemed the more right as the regulations of that date contained 
instructions according to which guns, which were so injured that they 
could not be made serviceable under fire, were to be taken to the rear. 

But by doing this, and by also taking to the rear all batteries in- 
capable of holding their ground, and who needed to refit, the line of 
fire was considerably weakened. If on the other hand it be made a 
rule to absolutely forbid that disabled guns shall be withdrawn, or 
entire batteries retired in order that they may refit out of fire, the 
detachments will be compelled to repair the injured guns quickly, and 
to continue to fire, so that at the end of a short time most of the guns 
will be again in action. If batteries cannot hold their grouiul, they 
should be reinforced by others, and not retired and relieved, and when 
there are a sufficient number in the position they will end by holding 
their ground very well. But if you replace a battery by another 
because the first could not hold its ground, the other in its turn will 
not do so, for it will find itself exposed to the same fire as its 
predecessor. There is a danger that in this way an enemy superior in 
number may wear you out, may drain your forces as it were drop by 
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damage. Tlie gun continued to fire bearing on its side a glorious scar 

Onr artillery, in the course of the war of 1870-1871, conformed to 
the principle which I have mentioned above ; guns which were out of 
action did not leave the line of battle so long as the fight was going 
on ; on the contrary we tried, whenever it was in any way possible 
to repair them during the struggle itself, and never during the whole 
length of the war were batteries seen to relieve others, in order that 
they might fall to the rear to refit. You may perhaps open the oflieiai 
account at page 1195, and Leo’s “ The German Artillery ” at page 59 of 
the 8th volume, and say to me, book in hand : '‘At the battle of Sedan, 
under your own command, the 4th Light battery was relieved by the 
3rd Heavy.” This is perfectly true, but that battery was not relieved 
ill order that it might fall to the rear to refit, but entirely because the 
range at which we were firing was too great for the efdcient power of 
light guns, and because in that position there was no other place in 
which to put the 3rd Heavy battery ; for at that time we could not yet 
dream of occupying that closer position on which later on ail the 
batteries of the Guard could be deployed ; at that time the Bavarian 
and the 12th corps were fighting engagements of which the issue was 
so doubtful, that it was not at all impossible but that the whole of the 
Guard might have to go to their assistance and come into action at that 
point. 

But I can quote another example to you which shows what was done 
to allow batteries which could not hold their ground to remain never- 
theless in line. It was in the attack on Le Bourget, on the 21st 
December, 1870. In the belief that the sortie directed against Le 
Bourget would not assume the gigantic proportions which it developed 
later, it was thought sufficient at the beginning to send two batteries 
only (the 4th Light and the 4th Heavy), under the orders of Captain 
Seeger, beyond* the inundated ground, that they might take up a position 
on the left of Le Bourget to support those troops of ours which were 
defending the village. 

But when Colonel von Helden, who had accompanied these two 
batteries, sent to say that the enemy’s artillery were too numerous, and 
that Captain Seeger could not hold his ground against them, we simply 
sent forward more artillery. First the Horse Artillery brigade went off 
at a gallop, and posted itself near Captain Seeger’s batteries. Then the 
batteries which the 1st division of the Guard sent to his aid also took their 
place in the position ; lastly the batteries of the 2nd division of the 
Guard also entered on the scene, and these 11 batteries, or 66 guns, 
were easily able to hold their own, which the enemy could not do, so 
retired into the fortress. Captain Beeger was thus placed in a position to 
refuse to retire, though he had sustained considerable loss. 

On the following day he inspected his horses, and found that not one 
of those which had been engaged had escaped without at least a slight 
wound. He might therefore, if he had wished, have returned them all 
under the heading “ Losses.” 

Perhaps you will also show me on page 59 of the 8th volume of Leo’s 
“ German Artillery ” the passage where it is stated that at the battle of 
Sedan the 5th and 6th Light batteries of the Guard corps were with- 
drawn, and you will attribute this withdrawal to the fact, that they could 
not hold their ground in their advanced positions. But this retirement 
was not on that account, but was necessary in order to correct the align- 
ment, since these batteries in their advanced position obscured the field 
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Snch details as this cannot be found in the official account or it 
•would have grown even larger than it is. We have no detailed history 
of each of the batteries. But I am certain that the experience of all 
the German artillery during the last war, was similar. 

The same result is obtained if we compare the manner in which 
our artillery behaved under infantry fire during the war of 1866 with 
its conduct under the same circumstances in 1870. In the former of 
these campaigns it was assumed as a rule that artillery must not be 
exposed to infantry fire. It Avas to carefully avoid exposing itself to 
it, and if the enemy’s infantry approached so near that the fire of the 
skirmishers became efliective, then the artillery was to retire out of 
the reach of this fire, which was considered to be irresistible. We 
read of only a few exceptions to this rule, such for example as the 
case where Etistow’s brigade remained under fire at Gitschin, and 
that of Schmelzer’s and Theiler’s batteries which advanced into it at 
KoniggrM'Z. But the cases are much more numerous where the 
batteries have withdrawn from under infantry fire by retiring from 
their position, which was then held to be a ruling principle. 

The behaviour of the German artillery towards infantry during the 
last ^ war Avas entirely different. The advance of the two batteries 
(Stumpff’s and Yogt’s) in the battle of Spicheren, up the lately cap- 
tured Rotheberg under the very hottest infantry fire ; the advance of 
the guns up to the very counterscarp of Weissenburg, in order to blow 
in the gates : the pushing forward of guns into Bazeilles in flames, 
for the purpose of firing at the very shortest range at houses which 
were still in the possession of the enemy : these facts may all be 
considered as individual deeds of heroism, and as exceptions to the 
rule. But it Avas the rule in 1870 for the artillery to advance to 
within infantry ranges, and to hold their ground there ; this is proved 
by the presence of artillery masses within that zone in all the battles 
of the Avar. So early as in the battle of Spicheren the principal mass 
of artillery engaged in the action was posted on the Bolster Hill under 
infantry fire ; at Worth, as soon as the opposite side of the valley had 
been occupied by infantry, the artillery hurried over ; in the attack on 
Elsasshausen 8 batteries took up their position in the very thick of 
infantry fire ; 80 guns did the same to prepare the storming of Brosch- 
willer. At Colombey-Nouilly the Avhole of the line of artillery Avhich 
passed the low ground held their own under most effective infantry 
fire. At Yionville and Mars-la-Tour the whole mass of artillery, 210 
guns, was almost constantly within range of a very energetic fire from 
the enemy’s infantry ; it fought under it and held its ground. I have 
no means of knoAving how large a part of the enormous losses of this 
artillery, in that battle, was due to artillery and how much to infantry 
fire. But I do not doubt but that this artillery, Avhich had alone to 
repulse many counter-attacks of the enemy’s infantry, sustained the 
greater part of its loss from the Chassepot fire. And yet it maintained 
its position. (The two Horse Artillery batteries of the 3rd regiment 
lost 75 per cent, of the horses which they took into action). 

I think also that I can make a guess at the probable loss of the 
artillery in this battle by the light of my own experience at the battle 
of Saint-Privat. The batteries of the artillery of the Guard, which lost 
there 25 per cent, of the horses and 20 per cent, of the men present in 
the battle, attributed 75 per cent, of this loss to Chassepot bullets. 
Whilst these batteries were, from 2 p.m. until nearly 6 p.m., standing in 
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position iincler fire in front of Sain^^ 3 Freiicli battalions ali 

extended in skirmishing order, lay in their front at a range of from 900 
to 1000 paces, all their men being covered by the fences between the fields. 
A similar line lay 100 yards in rear, and a third farther back still. The 
foremost of these three lines fired without ceasing at the batteries. 

I have already mentioned that the General commanding the Guard 
corps had sent 6 companies of infantry, as an escort to my extended 
line of artillery ; they could not injure the enemy’s infantry on account 
of the short range of the needle-gun, but were kept in little groups in 
the intervals of the batteries, in order to prevent small bodies of the 
enemy from rushing in on the guns. When the fire of the enemy’s 
rifles became too troublesome I ordered, at one time, when we had the 
better of the French artillery, that 2 batteries should fire on this line of 
skirmishers. This kept them quiet, and the enemy’s skirmishers lay 
flat in the furrows and left off firing. But at once a superior officer 
advanced from the hill, bringing re-inf orcements from the second line 
to the first ; he ordered the fire to begin again, with which object he 
rode along the whole line and spoke to the men. This "was three times 
repeated. But the enemy’s infantry fire could not drive us back. 

Later on the batteries advanced to the attack under the very heaviest 
infantry fire, some of them, as I have before mentioned, to within 300 
or 500 paces, where at first they could open fire with half their guns 
only, the others having been put out of action as they advanced ; but they 
held their ground. It was the same in other battles and with the 
batteries in the other corps of the German army. German batteries 
were seldom known to allow themselves to be driven off by infantry 
fire during the war of 1870-1871. But it did happen that batteries, 
having gone in too close to the enemy, were in a moment almost 
annihilated ; this was the case with many batteries of the 9th corps 
between Yerneville and Amanvillers, and with the batteries at the farm 
of St. Hubert, for they lost nearly all their horses and men, and became 
the object of a struggle for their possession. Having been filled up 
with fresh detachments, they again set to work ; hut they did not suffer 
themselves to be driven back. I could find other examples no doubt in 
the battles of Noisseville and Beaune-ia-Rolande. 

There was at one time a strange expression, thus turned To drive 
back artillery by the fire of skirmishers.” This expression -was formerly 
considered one of great power in instruction in Tactics, and for umpires 
in manoeuvres. For this reason it was received as an axiom in the wm 
of 1866, when we for the first time fought battles in the open fielcL 
But in the war of 1870 the artillery scouted it, and refused to be driven 
back ; for this reason it could not be driven back. 

You will observe that in the war of 1866 it was held as a tactical rule, 
that artillery must retire when it had no more ammunition, when it 
needed to refit, or when it came under fire from the enemy’s infaiitrv ; 
it was the exception to remain in position. But in 1870-1871 it was the 
rule to stand fast, and the exception to retire. 

This arose from the fact that in 1866 the artillery tried with all their 
power to avoid losing guns, while in 18704871 they let them take their 
chance. 

In the former war it would have been considered as a disgrace to the 
artillery if they had lost their guns, in the latter the principle had been 
established that under certain circumstances, it was an honour to have 
sacrificed them. The loss of a gun in the battle of Beaune-la-Rolande 
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forms a bright episode in the history of the artillery of the 10th corps 
This is the case also with regard to the guns which the 9th corps lost 
at Amanvillers. I conld name to you two artillery officers of high rank 
who emulated each others actions in the last war. One of them said to 
the other, “ I have an advantage over you in one point ; I have lost 
guns and you have not ! ” 
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How IT WAS THAT THE ARTILLBEY ALWAYS CAME UP AT THE 

RIGHT TIME. 


I WILL no longer try your patience, but will now begin to answer your 
question as to the causes of the astonishing difference between the effect 
of the artillery in the two wars, taking as my text the historical facts 
and such of my own recollections as I have quoted. With regard to the 
employment of artillery in masses, we certainly adopted it long before 
the war of 1866. It was a principle, at least in theory, that artillery 
must be employed in masses, in order to prepare for decisive action at 
the point where it was desired to produce the crisis. We had learnt 
from the Napoleonic wars at the beginning of the century, that such 
artillery masses decided the result of the battle. At Friedland, General 
Senarmont advanced his great line of artillery to within 300 or 400 paces 
of the Russian infantry, and bowed their proud heads with a storm of 
case-shot. Who had not read of the great French batteries at Austerlitz 
and Wagram, and who did not know that at Gross-Gorschen Napoleon, 
solely by means of his great mass of artillery, succeeded in stopping the 
advance of the enemy, until he had assembled sufficient force to change 
the condition of affairs. 

His enemies were compelled to imitate him before they could master 
him. Old Bliicher knew this. When the Duke Eugene of Wurtemberg, 
in the beginning of the war of 1813, first made his acquaintance and 
said some flattering words with regard to his cavalry attacks during the 
Rhine campaigns, Bliicher answered, “ What is the use of Hussars : 
they are no good against Buonaparte. We must have plenty of guns 
to do his business.” 

And on these lines they worked. It is true that in the first battles 
(Gross-Gorschen), we were not always successful, for it is a long way 
from “ what shall we do ? ” to how shall we do it ? ” It is not so easy 
to overcome the enormous friction which must take place in war, as it 
is to start new theories. Also a novelty does not readily make its way, 
and we find still, in the battle of Baut^jen and the fight at Goldberg, 
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some Captains of batteries who did not advance into action witli the whole 
of their guns, but kept back at first a part of their 8 pieces in reserve. 
But when Napoleon saw at Leipsig the great artillery masses of the 
allies open fire against him, he cried angrily : At last they have learnt 
something.” 

Our artillery was organized with respect to mobilization on the basis 
afforded by the experience of the war of 1813-1815. This organization 
was continued in its entirety up to 1866, except some few alterations 
which were the natural consequences of changes iiitrodiiced in the 
general organization of the army (such, for example, as the temporary 
allotment of 4 small divisions of infantry to a corps). 

This organization of the artillery with a view to mobilization should 
have opened the way for the use of ai’tillery in masses, for it gave little 
more than half of the artillery in the corps to the divisions, and told off 
the remainder as reserve artillery. Of this reserve artillery many corps 
attached a part to the reserve cavalry, but as this reserve cavalry was 
also intended to be used at decisive moments, so the artillery was 
expected to be able, when the moment arrived, to prepare the decisive 
action. The disposable mass of artillery held in reserve was further 
increased by the batteries which were, by the organization, attached to 
the infantry reserve (for example, two with the 7th corps in 1866), and 
thus the mass of artillery held in reserve amounted to more than a half 
of the total. When this force had been brought to the point where it 
was proposed to take decisive action, it was intended that the batteries 
which by the organization were attached to the infantry, should unite 
with them, and thus more than three-quarters of the total awiiiable 
strength would be present for use at the decisive point on the field of 
battle. In Austria they went even farther, and formed an army-reserve 
artillery in addition to the corps reserve artillery (in the Northern army, 
in 1866, there were 4 divisions of 4 batteries of 8 guns, that is 128 guns), 
which was intended to prepare the attack on the principal tactical point 
on the field. All these arrangements were most excellent, so long as 
the experiences of the war of 1812-1815 were taken as a guide. 

But I beg you to observe that these great artillery reserves were not 
intended to be used until the time when the moment for decisive action 
was believed to have arrived, that is to say at the time when the 
decisive point had been selected, and it was desired either to deliver 
or to ward off an attack on it ; and that they ought logically to be kept 
back out of action until a decision had been arrived at as to which was 
the decisive point. Napoleon I., our great teacher in tactics and strategy, 
never did otherwise, and kept his great artillery masses always in 
hand, using them as trumps, when he proposed to strike the decisive 
blow. What was the reason for this mode of proceeding ? Because he 
would not allow his artillery to get out of hand until, fimii the 
development of the course of the fight, he had decided where he must 
use it. 

But with the introduction of rifled guns this reason for holding back 
the great masses of artillery lost its force. The artillery of the 
Napoleonic wars, which was of but little use at a range exceed- 
ing^ 1000 paces, and which, in order to produce a decisive effect, was 
obliged to approach to within 300 or 400 paces of the enemy (for 
ei^mple, Senarmont at Friedland), was undoubtedly let out of hand 
when once it had been sent into action, and it was then impossible to 
count with any certainty upon the power of employing it anywhere else 
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dnring tlie same battle. But an artillery which can produce o-ood 
effect at a range at from 2000 to 4000 yards, and which in the ordinary 
course of the artillery fight need not act at a shorter range, is not let go 
but is held fast in the hand of the leader of artillery, even when it has 
opened fire. He is now in a position to move this artillery to another 
point, and the artillery is in a condition to carry out his order, so long 
as the fight has not yet assumed a decisive character. ^ 

Therefore the General takes his artillery into use, even though he 
intends to prepare the decision with it, and no longer holds it back 
inactive in reserve until the arrival of the decisive moment. 

The extraordinary increase of range afforded to the artillery by the 
introduction of rified guns has another effect, namely, that it will more 
rarely be necessary to change the position of batteries when it is desired 
to fire on the decisive point, and that it will, as a rule, be sufficient to 
change the direction of their fire. Bethink yourself that the fighting 
front of an armj^-corps extends for the great distance of 4 miles (English). 
A gun which can make good practice at 4000 3^ards has the power, if it 
be posted in the centre of the line, of firing on any point along the 
whole front, granted always that the ground in front is exceptionally 
open and free from cover for the enemy. But a gun which was of 
little use over 1000 paces, and which in order to produce a decisive 
effect was obliged to go in to the short range of 500 paces, can command 
only 1000 paces of the front of battle, that is to say about one-seventh. 
It was impossible to reckon on the assistance of such a gun in preparing 
the decision, when this was to take place at a greater distance than 
1000 paces from it. 

So long as we were armed with S.B. guns it was therefore an absolute 
necessity to hold back a considerable mass hf artillery in reserve. This 
necessity diminishes with every increase of the range of guns, and at 
the present ranges of rifled guns ceases to exist. 

But if the necessity of holding back artillery in reserve no longer 
exists, the contrary becomes at once the rule, namely, to bring forward 
as much artillery as possible into action at the beginning of the fight. 
Picture to yourself two strong and well-trained bodies of artillery, who 
find themselves face to face, of which one comes into action as a whole, 
and the other by successive fractions, will not the latter be destroyed 
piecemeal, before it can fire a shot ? This is so clear and distinct that 
I can hear you ask, why were not our organization, and the tactical 
principles of the use of a,rtillery, corrected at the time of the introduc- 
tion of rifled guns ? To this I must answer : “ We always leave the 
Council-house wiser than when we enteredit.” The new invention of rifled 
guns found very energetic enemies among our highest authorities in 
artillery. It was considered too scientific by the men who had gained 
their experience of war in the years 1813 to 1815. One of them broke 
out into this jest : We want trained (gezogene) Generals, but not rifled 
(gezogene) guns.” His dislike to the new invention went so far that, as 
he lay on his death-bed, he begged that at his funeral the salute over 
his grave might be fired with S.B. and not with rifled guns. 

Our entire experience in large wars dated from the struggles of 1813 
to 1815, for we cannot count the campaigns of 1848 and 1849 as great 
wars. It was no wonder then that much weight was attributed to the 
doubts of the heroes of that period, and that the leaders of the artillery 
hesitated to predict all the consequences of the invention, until they 
had practical proof of its efficiency, that is to say until it had done good 
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work in the Field during a great war. The war of 1864 afforded us no 
experience as to the tactics of Field artillery on a large scale, since the 
fights in the Field which took place during that war were of only a 
minor importance as regarded masses of troops, especially of artillery 
while wider experience had been gained only in matters affecting 
' - a 'Siege. ■ ^ 

It _was very different in Austria. The war of 1859 in Italy, and 
especially the battle of Solferino, had made the Austrian armj’ fully 
sensible of the predominating influence of a mass of rifled guns which 
IS brought into action at the right moment. The same day which on 
account of the splendid and yictorious bayonet-charge on the rio-ht’ by 
which Benedek sayed the whole army, saw the birth of the prevailing 
idea that the bayonet was the only efficient rival to arms of precision^ 
that same day of battle begot in the Austrian army the determination 
both to supply the artillery with guns of precision," and to use the latter 
m masses earlier than had been the custom. In 1864 the Austrian 
1 Schleswig were armed altogether with rifled guns, though in 
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waf reserves, than as great bodies of troops whose weight 

was to be thrown as soon as possible into the scale often even at the 
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still in force, and there -was no just ground for inventing new principles 
for the other half, for the army would have regarded them with niistmst 
since they had been nowhere tried, had not as it were any standim^ and 
had not been proved to be necessary by any experience in war. 

We find in the Prussian artillery in 1866 only one item of organiza- 
tion which, since it was absent up to that time, appears to have been 
borrowed from the Austrian artillery. This is the formation for the 1st 
army of a large army reserve artillery, which resembles the Austrian 
army reserve artillery. It amounted to 4 brigades of 4 batteries, there- 
fore to 96 guns, of which half were rifled and half S.B. ; the latter were 
for the Horse artillery. But this organization had as little direct effect 
upon us as upon the Austrians, as far as regards the making use of 
large masses at the beginning of the action. Anyone who has ever had 
the opportunity of observing the movement of large masses of troops, 
will see at once that so large a mass of artillery, which marches under 
one command, and also as a rule on one road, cannot be brought up 
early into the foremost line of battle ; as indeed it should not be, but 
should be kept back in reserve. Divide to march and concentrate to 
fight,” is the secret of the great art of moving troops, but even with this 
secret it cannot be learnt at once any more than any other science or 
art ; it must be learnt by practice after it has been studied in theory. 
But it is sufficient as to the matter in question to state, that it was not 
desired to use great concentrated masses of artillery at the very 
beginning of the action. 

Thus it happened that they were allowed to march in the extreme 
rear. The great masses of the ammunition columns belonged also to the 
reserve artillery. They covered the roads for miles, and the foremost 
gun followed after the hindmost efficient man of the other arms. Thus 
it was that, even a detached army-corps marching alone, should it 
during the march come unexpectedly in contact with the enemy, found 
its great mass of artillery to be more than a day’s march distant from 
the field of battle, and could only get them up, even with the greatest 
exertions, towards the end of the day. In the case where the whole 
army marched concentrated, it was impossible to get up the reserve 
artillery in time for any but a pitched battle. Thus it failed us at 
Miinchengratz and Gitschin ; while at Nachod, Trautenau, and Soor, it 
could not get into position until very late, until indeed night began to 
fall. 

The sight of the long columns of guns and wagons, with which the 
reserve artillery covered the road for several miles, filled the officers of 
the Staff with a natural anxiety lest these clumsy masses might block 
up the defiles where the road was bad, and might thus cause considerable 
annoyance. This is why a part of the reserve artillery, when we crossed 
the Silesian mountains, did not follow at once in rear of the other 
troops, but was left one or two marches in rear, so that, when the corps 
at the end of its day’s march came in contact with the enemy, the reserve 
artillery had to make three full marches in one day in order to take 
part in the action, an exertion which was beyond the power of the teams. 

The almost simultaneous engagements which took place with the 
enemy at Nachod, Trautenau, Miinchengratz, Skalitz, Soor and Gitschin, 
partial as they were, made our leaders sensible how great was the effect 
of the numerical superiority which the Austrian artillery brought at 
the beginning of the fight. On this account orders were given at 
various times, which ail tended to the more timely arrival of the 





artillery in masses. But such, orders when tliey are given sudrteulv 
and when the whole instruction ofthetrooiDS in time of peace is (irajosed 
to them, as are also the organissation and all previous princiijles^ innst 
be partly rendered inoperative by that friction, which Iia.s alwavs to be 
struggled against in time of war. There is then no wonder if a cU'c 
occured where an artillery officer wished to trot through a defile, while 
the officer commanding an infantry division refused to allow him to 
push m front of his troops ; the division moved on in the itositioii 
which it had originally occupied in the order of march, so th.iit the 
artillery again arrived too late. Or what wonder if an art'illerv and a 
cavalry commander, on an occasion when both arms occuiiieU the siiiiie 
cam;^ disputed with each other as to which should letid the inai-cli and 
so effectually barred the road for each other, that they b<uli arrived too 
late. In accordance with the above-mentioned orders a few lirio-ades 
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It is a fact also tliat there were some among the infantry leaders who 
were of the opinion that they did not need artillery, and could carry 
out the business alone. This opinion was in accordance with the efforts 
which were made, about the middle of the century, to find some sort of 
invention for the infantry, such as battalion guns, &c., since artillery 
was too expensive. It was received with very comic dislike by the 
artillery, who complained of the infantry, that they were in too great a 
hurry to finish the fight, and wanted to keep all the glory for themselves. 
The war of 1866 lasted too short a time to allow of use being made 
during the war itself of the experiences which were gained in it. With 
the exception of the final fight at Bliimenau, all the combats of the 
great war in Bohemia took place in the short space of 7 or 8 days. So 
much the more eagerly did we set to work, during the peace which 
followed, to remedy all the defects in the army which had been brought 
to notice during the war. The highest authorities of the army set the 
example with inimitable self-sacrifice. Instead of revelling in self- 
satisfaction and self-content at the successful results, and crowning 
themselves with the laurels which they had won, they sought out the 
causes of all the defects which they had observed, and considered them 
carefully, so that they might he avoided in a future war. 

The artillery had to consider the manner in which the leaders of 
troops should use that arm. We had during the war attained to the 
knowledge that, since the introduction of rifled guns and the increase 
of range thus obtained, artillery which had been pushed into an action 
is no longer let out of hand, hut still remains at the disposal of the 
General, and further, that the artillery has now a wider zone of 
efficiency, and thus, wdthout changing its position, each battery can 
co-operate with the others in fire on a distant point of attack. In 
accordance with these decisions it was laid down that it is not necessary 
to hold back any artillerj^ in reserve, but that as numerous an artillery 
as possible should be brought into an action at the earliest possible 
moment. This idea ^vas given expression by a change of name. The 
name ‘‘ reserve artillery ” was abolished, and changed into ‘‘ corps- 
artillery.” Many philosophers have said “ What’s in a name ? ” But you 
think with me on this subject, that the army is not composed of 
philosophers. On the contrary they are men, and thus human, and in 
the stress of battle pay little attention to abstract principles. Names, 
gaudy uniforms, orders, and an empty stomach, all things which a 
philosopher treats with contempt, play a decisive part in* war. Thus 
the change of name by regulation was an act with far-reaching results. 
When the reserve artillery had been re-named “ corps-artillery,” every 
leader of troops, and every Staff-officer, w’^as at once compelled to 
recognize that they were no longer to be held in reserve, but had 
become a j)art of the line of battle. 

Together with this change of name came also a change of the position 
in the order of march which had, as a rule, been occupied by the 
corps-artillery, and on the same principle by the divisional artillery. 
It was to march far nearer to the front than in former wars, and thus 
all artillery would be able to arrive earlier on the field of battle than 
formerly. Thus we find that in the war of 1870 the battery of the 
advanced guard marched almost always, in the German army, in rear 
of the leading battalion ; the artillery brigade of a division marched in 
rear of the leading regiment ; while the mass of the corps-artillery 
marched, when the corps was moving concentrated on one road, in i*ear 
of the leading brigade, or at latest in rear of the leading division. 


But ail effort was made, wlieuever it was in any way possible, to use 
several parallel roads for an ai’my-corps. If two were available tlie 
corps-artillery generall^^ marched in rear of the foremost brigade of one 
of the divisions ; when three roads could be used, the corps-artillery 
marched in the centre near the head of the column. It was thus the 
rule (naturally not without an exception), that 11 batteries (vi^ : the 4 
of one of the divisions and the 7 of the corps-artillery), out of the 15 
batteries of the corps marched well to the front, accompanied only Ity 
from G to 9 out of the 25 to 29 battalions which belonged to the corps. 
This order of march clearly prescribes that in an action, two-thirds of 
the artillery should be available for use, while as yet only a (piarter oi* 
a third of the infantry can be in position. This proportion betokens an 
intention of using as much artillery as possible at the beginning, and to 
allow only so many infantry to march in front of them, as may bi? 
needed for the protection of the artillery on the march and as theii* escort 
in their first position, from which it is intendecl to occupy the (Oiemy, 
until a decision can be arrived at as to the decisive point to be attacked. 

The difference in the strength of the two arms as they first advance 
to the battle will become yet greater, as soon as the artillery moves 
forward to their position at a more rapid pace, while the infantry can 
follow onl}^ at a walk. Thus it often ha|)pened that only a few 
battalions iiad reached the fighting line when the artillery was already 
under fire, and that, at the commencement, only one wing of an artillery 
position, from 1 to 2 miles in length, was covered by infantry, the other 
being at too great a distance from the line of march ; in this case the 
other wing was covered by cavalry (for example the artillery line of tlie 
5th and llth corps at Sedan), it also sometimes happened that the 
great line of artillery pushed forward in front of the Avliole of their 
corps, though now and then not without great danger of a catastrophe : 
for example the 9th corps at St.-Privat. 

In spite of the more advanced position which it held in the order of 
march, the artillery could not have come so quickly in masses into posi- 
tion as it did, as a rule, iii 1870, unless in time of peace they had them- 
selves contributed their part. They would have been little fitted by 
their earlier instruction for undertaking such long forced marches. The 
princix^les of this instruction, up to 1866, were drawm from the 
experiences of the war from 1813 to 1815, but were afterwards modified 
in accordance with the experience gained in the war of 1866, which now 
influenced the instruction. 

At the time of smooth-bore guns and muskets it was possible to stand 
safely at a distance of 1 (English) mile from the enemy’s guns. At this 
distance the lines of artillery could quietly deploy, and wvheii they 
received orders to move into action, an advance of 1500 paces w-as quite 
sufficient, in order to fire on the enemy’s position at the most favourable 
range of 1000 paces. Very little was thus demanded from the mobility of 
the artillery. Field artillery required to trot only a few hundred paces. 
Some inflexible gunners of the old school at one time declared that it 
was ruin to the existence of true artillery to allow the N.O. Officers of 
Field artillery to be mounted, and no longer to make them march, stiif 
and grim, with their packs on their backs, in front of the leaders of 
their guns. Horse artillery was indeed called upon to move very fast, 
but when it had rapidly passed over a total space of 1500 paces, gallop- 
ing over the last 500, in order to reach its position, it was then 
considered to have done its utmost, indeed all that "was necessarv or 
possible. t 
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The introduction of rifled guns and the experience which was obtained 
in 1866 considerabijr altered the demands which must be made on the 
inobility of the artillery. The necessity of employing the great artillery 
masses early at the beginning of the fight, demands quickness of inoYe- 
ment, not over distances of 200 or at most of 1500 paces, but over 
distances measured by miles and days’ marches. In order to come in 
time into action Avhen moving from Rettendorf by Koiiiginbof and 
Ohotieborek to a point south of Jericek, I had to trot 14 (English) miles 
in a hilly countiy. And even this, as far as one can see, will not always be 
enough in the future. Even when the artillery had been given a posi- 
tion in the order of march nearer to the head of the column, the corps- 
artillery was yet over 4 (English) miles from the front of the advanced 
guard ; when therefore the latter encountered the enem^q and the 
General determined to bring his artillery into action, the corps-artillery 
had to be brought forward with a good long trot, if it were desired to 
be certain that the3^ would be on the ground in less than an hour, 
including the despatch of the order and the advance of the guns. 
When the force is in bivouac the artillery masses cannot be brought 
nearer to the enemy in future, than in times past, since in bivouac, 
especially at night, artilleiy is defenceless and must he left in rear. It 
was thus foreseen that forced marches, such as that from Rettendorf to 
Jericek, would become the rule, and indeed this was the case in 1870 ; 
for example, the corps-artillery of the 3rd and 9th corps at Yionville, 
and the Guard corps at Sedan, &c. But even greater demanils than 
these must be made upon the artillery, when it is a question of moving 
artillery from one flank of the Theatre of war to the other, or of send- 
ing them quickly to bodies of troops which have been detached to a 
distance, for example the 1st Horse artillery battery of the Guard 
marched, on the 13th of August, 32 (English) miles from Berrnering by 
Oroii to Dieulouard, where it encamped on the same evening, and the 
3rd Horse artillery battery of the Guard marched in one day from 
St.-Mihiel to St.-Privat, where it took part in the battle. This will also 
be the case when the artillery of corps, which have been held back in 
reserve, is pushed forward quickly into the foremost line of battle, in 
order to strengthen the masses of artillery ; for example, the corps- 
artillery of the 3rd corps at Verneville. 

On the other hand, since the introduction of rifled guns, it is considered 
less necessary that artillery should gallop over short distances. ^ Eor at 
^ the great i^ange at which fire can now be opened the enemy will often 
first become aware of our guns when the latter open fire ; as a rule he 
will first see them at the moment of unlimbering, when they show 
themselves over the crest which serves as their position It is no 
longer, as it used to be, desirable to gain a few seconds, in oi'der to fire 
the first shot quickly ; on the contrary, a long time is now taken over 
the first shots, in order to lay and observe them quietly and accurately. 
It is now a matter of hours, which we must endeavour to gain in 
coming into position.^ - 

* Note. — A t tlie battle of Sedan the corps-artillery of the Guard marclied 9 (English) 
miles on the road from Carignan to Villers-Cernay at a gentle trot, in one spell ; 
after this I allowed them to dismount and to get their breath for a moment during 
the reconnaissance, for the horses were blown. After a halt of from o to 10 
minutes the batteries climbed up the steep hill out of the ravine. Not, however, 
in a showy gallop, bnt laborionsly, assisted by the gunners, some men oi me 
Fusilier regiment of the Guard, and some dismounted Hussars, who ^ pulied ana 
shoved at the guns. The long-oontimied trot had enabled us to bring up om 
artillery mass several hcurs earlier into position, and thus we could^ employ the 
necessary minutes in selecting the best petition and in occupying it quietly. 
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With a full knowledge of this necessity the Prussian artillery, after 
tile war of 1866, practised getting over extremely long distances at a 
steady ui^roken pace, in preference to galloping with a rush over short 
spaces. They learnt howto keep their horses in wind, and to make 
quick forced marches, in preference to learning elegant peace-inaiicBu- 
yres. At the inspection by the Inspector-General the regiinents of 
artillery were directed to await his orders in bivouac, at a distance of 
ii’om 6 to 4 (English) miles from the practice-ground. They were then 
ordered, at the sound of the Alarm, to make their way to their position 
by a rapid forced march. Thus the artillery were systeniaticallv 
practised in time of peace in quickly concentrating into large masses 
from a distance. 


But another factor must not he forgotten, since it materially assisted 
the concentration of the artillery masses at the beginning of an action, 
i mentioned to you in an earlier letter the feeling of uneasiness, which 
the leaders of the artillery in the war of 1866 endured, fearing that they 
Md not done enough. ^ In the knowledge that they could distinguish 
themselves more in this war, every one of them burnt with the desire 
to prove it, and their longing to get at the enemy was thus, if possible, 
greater even than that which every Prussian officer feels. Thence it came 
that they not only carried out every order willingly and readily, but 
also that such orders were more often carried into execution before they 
were received, on the responsibility of the officers themselves. It was 
oiten necessary to take care that this good was not overdone. Allow 
me some examples from my personal experience ; as in 

the battle or St.-Privat, we were approaching the enemy’s position, I 
received an order from the General in command, after his reconnaissance 
had been completed, to call up the corps-artillery, which on the march 
lollowed the 1st division of the Guard. I sent off an Adjutant, and 
turned towards the General, to make some remark as to my view of the 
mtuation. But my first sentence was interrupted by a report from 
Oolonel^ von Scherbening : The corps-artillery has come up, Sir.” 
1 was immensely astonished, and said : “ How have you got here so 
“lieutenant B. brought me the order.” “But,” 
said i. You were marching in rear of the 1st Guard division.” “ I 
was there, replied the brave Colonel, “ but as soon as I heard the first 
T to trot. There is plenty of room near the division, 

and i thought lo myself, if I am not wanted there, I can always be 
wait.” Indeed the whole mass of the corps-artillery 
trotted lip m coliimn of batteries on the left flank of the 1st Guard 
division, and_ filled the air with the tlinndering rattle of 100 wagons. 
Ihus It came into action by batteries at the same time as the artillery of 
S ™ and opened the fight on the part of the Guard vdth 

ranpp of Iwi the foremost infantry soldier had come within 
range or the enemy s shells. 

^°t all. When those batteries of the enemy, which were 

dhS' on?iinA*°f ^®ig^ts of St.-Privat, had been with- 

town om line of artillery advanced nearer by batteries, in order not 

0 waste onr ammunition by firing at too long aW. I, 

permissS^to m from^the General instructions which amounted to 
p mission to move up in front of the artillery line, and to direct the 
nre. i could see then from mv position on the hill th?it 

rartSoucS'' an ^ the Wows which 

ran thiough the apparently open ground, were hurrying towards the 
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advancing artillery, in order to prepare an ambiisli for tlie latter, wliich 
the battery -commanders, marching as they were in a valley, conld not 
see. I came up in time to be able to carry out the orders of the 
General, to advance no further to the front. Troops which are so hot 
for the fight, that one has nothing to do but to caution them against a 
too bold advance, can certainly be easily collected in masses against the 
enemy. 

General von Dresky writes : On the 6th of August we had marched 
13 (English) miles up and downhill, and were comfortably quartered 
in Ottweiler, when suddenly an order arrived, to call the troops to arms 
and to hasten to Saarbruck with all our force, I received the oi-der at 
3 o’clock ; at 3.30 the corps-artillery began to move, starting to hasten 
over the 15 miles which separated us from Saarbruck. The country 
was terribly hilly. But we never put on the drag-shoe ; that would have 
delayed us too long. The brigade of Horse artillery took only 3 hours 
to get over this 15 miles of hilly but excellent road. At 6.30 I was able 
to report their arrival on the battle field to General von Alvensleben. 
The Field batteries arrived an hour and a half later. 

He writes again : On the 16th, we marched early in the morning from 
our bivouac at Pagny and Arnaville to the North in the valley of the 
Moselle. At 10 o’clock I received an order to push on as quickly as 
possible "with all my force. At Tronville I received further orders. 
We had now to cross the hills on the slant by narrow stony roads. The 
Horse artillery brigade did the 7 miles to the field of battle in three- 
quarters of an hour. The Field batteries could not come on so fast, and 
the head of their column first arrived three-quarters of an hour later. 

Speaking of the fight at Beaune ia Rolande, he writes : The Horse 
artillery brigade on this day marched 31 miles to the field of battle. 

The war of 1870-1871 is rich in such events. I should weary you, if 
I were to relate to you those of which I have heard from the lips of my 
comrades, or if I borrowed from the number of analogous cases -which 
the official account describes. It would always be the same song in 
another key. But this desire for the fight, this initiative on the part of 
the artillery, must exist, if it is to be possible to bring up large masses 
of artillery into the action at the right moment ; it is only thus that the 
friction which opposes such an obstacle can be overcome. This longing 
for the fight, and this initiative cannot and will not die out, for the 
artillery will always remain conscious that, in order to do its work well, 
the first necessity is to get well into position. How this is to be done 
it has shown in *1870, after that it had learnt it in 1866. 



KOTESi 

BY VAEIOXJS HANBS. 


CB2CKET AT LAHOBB, PUNJAB. 


Punjab Ceicket Club t?. Eoyal Aktillery. 


This iiiatcli was played at Laliore on the 29th and 30th January, 1887. The 
giiiiiiers team was composed of representatives from six stations. The P.C.C. 
putting into the field the strongest eleven that the club has yet mustered. 

The Owil and Military Gazette published an account of the matcli, and was 
of opinion that it was drawn in favour of the P.O.C. ; but Major Baldoclc, E.A., 
(who kindly sent the score) disagrees with that statement, as the wicket was much 
worn, and playing very queeiiy. 

SCOEE. 

EOTAIi Aetilieet. 


1st Innings* 


2nd Innings. 


Maj. Campbell, b Beatty ... 

.. 4 

c and b Wilkinson ... 

.. 0 

Capt. Murchison, run out ... ... 

. 13 

b Peny ... 

.. 2 

K Wilson, e French, b Burney 

.. 45 

Ibw, b Beatty 

.. 16 

Maj. Baldock, c Meredith, b Beatty 

... 1 

c and b Perry ... ... 

.. 74 

Mr J. Haggard, b Burney 

.. 80 

c and b Fleming ... 

.. 16 

;/ J. P. DuCano, c Perry, b Fleming 

.. 12 

b Beatty .. 

0 

Capt, Smith, c French, b Beatty ... ... ... 

.. 11 

b Burney ... ... 

.. 18 

Mr. A. C. Currie, b Beatty 

.. 11 

c Beatty, b French... ... ... ... 

.. 126 

Capt. Abdy, b Fleming ... 

10 

(substitute) b French 

.. 0 

Mr. E. P. Lambert, b Beatty ... ... ... 

.. 0 

notout ... 

... 16 

u F. E. Drake, not out 

,.. 4 

st French, b Wilkinson 

... 22 

Extras ... ... ... ... 

6 

Extras ... 

... 23 

Total 

... 146 

Total ... . 

... 312 


Ptojab Ceicket Club. 
l$t Innings* 

Mr. P. Fleming, c Baldock, "b Haggard 

„ A. Mereditli, c and b Abdy ... 

„ E. L. French, c Lambert ... 

n J. Manners Smith, c Smith, b Haggard 
Dr. F- Perry, Ibw, b Lambert ... ... ... 

Mr. C. Bimbury, b Lambert ... ... 

Dr. Beatty, c Drake, b ’Wilson ... 

Capt. Cunliffe, b Smith 

Mr. A. Medley, b Smith 

„ E. J. Burney, not out 

tf Wilkinson, st Baldock, b WUson ... ... 

Extras 


42 

17 

104 

11 

0 

44 

0 

17 

14 

5 

16 

17 




SHORT HISTORY AND DESCRIPTION OE AMOUR 

AND ITS 

ATTACK BY AETILLEKY. 

BY 

CAPTAIN 0. CEDE BEOWNE, late E.A. 

fOoniintied from ifo. 'fs, Vbl, 2[IV., p. 


CHAPTER XI. 

Aemoubed Stexjotubes. — Poets. 

Aemoue lias been applied by onr Englisb Engineers to coast forts only, 
tliongb in some cases it may be specially valuable inland. Coast forts 
■would generally be assailed by heavier guns than would be employed 
in a siege. On the other hand, an armoured fort inland would 
be liable to be attacked more persistently and systematically than 
could well happen in the case of a coast fort. Thus, it naturally 
follows that wroiight-iron is admirably suited for inland works/ while 
cliilled-iroii has been chiefly employed for coast defences.^ 

Under the head of chilled-iron, the principal classes of cupolas and 
batteries of Griison^s armour have been briefly described (vide p. 625, 
VoL XIV.), and it has been pointed out that England differs from other 
powers in having her coast forts protected with wrought-iron armour, 
which, although it may be in a measure re-inforced or superseded by 
compound armour, will for a long time to come form the main fabric of 
our shields. A brief description of the classes of the structures used on 
the coast of England, together with what has been already given on 
Grlison^s cliilled-iron shields, will be sufficient for the purpose in 
hand. The following is taken from a paper read by General Inglis at 
the Royal Artillery Institution, which dealt much more fully with the 
subject;—^ 

The armour takes four forms. — (1.) Casemate shields Imilt in masonry. 
(2.) Shields in masonry ^ with guns on twntahles. (3.) Iron latteries. 

(^l) Turret. 


1 Tide Bucharesfc trials. 

2 Tiie Alpine shields, noticed in p. 629, Vol. XIV., are perhaps almost the only case of chilled-iron 
shields adopted for inland defence. The peculiar action of wrought-iron and its value ag^st con- 
tinued fire, as compared with chilled-iron, is illustrated in Xrupp s Meppen tria 8 o * y 

p S83,VoL XIV. 

s Bead at E. A. Institution, April 29, 1880 .---F«(?e ACay 6, 1881, p. 326. 

^ That is, a battery whose entire walls are iron*arniottred. 

TOS*. rr. ; 
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Casemate 

sMelds. 


Shields in 
masonry 
with guns 
on turn- 
tables. 


Casemate shields in maso7i7y.—¥igo 1 gives a section of PicHecombe 
and Gamson Point forts as a specimen of two-tier shield fixed 
in masonry^ showing however a comparatively weak sample* At 
Garrison Pointy Sheerness, the 38-ton guns have three lO-inch plates 


Fig. 1. 



in front of them, instead of three 6-inch. Speaking generally, the 
shields are built into the masonry in the following way;— A strong 
frame of |-in. plate, and 6-in. x 6-in, angle-irons is constructed in 
the masonry, being built in, and attached by bolts, dove-tailed pieces, 
&c. On this is built the armour, generally on the plate-upon-plate 
system. Between the inner plate and the shield frame there is an inch 
interval nsually filled with wood.^ The drawing explains itself. 

2, p. 305, shows a specimen of turntable battery (Class 2), 
such as that at Helenas Fort, Portsmouth, Malta and Gibraltar. They 
occur where a lateral fire extending through about 120° is required. 
Each gun has two ports, and moves to either hy means of the turn- 
table. Here again the example taken is a weak one of its class, 
although the structure is strengthened by intermediate layers at the 
ports, and heavy iron-cased concrete supports between the ports, 
three 6-in. or two 9-m. plates are used in some places. 

1 Each thickness of armour is bolted to the one next behind it, and the rear plate to the shield 
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plate-iipon-plate armoBr, coupled witli the principle of keeping the 
armoiir separate from the floor structure^ so tbat any contortion of the 
armour may not affect the racers or structural yjarts on which the 
working of the guns vitally depends. There are armour bar supports 
about 10 ins. x 5 ins. x 4 ins.^ the greatest section of each being 
placed normally or radially to the walh about four inches apart^ 
extending from the lower floor to the roof. The pier cases are filled 
with Portland cement concrete. The safe load of the upper gun floor 
and of the roof is equal to a mass of concrete laid 10 feet thick over 
i% or half a ton on every square foot. The middle plates of the armour 
stand on end^ being 22 ft. 6 ins, long^ extending from base to root 
Concrete is used between the plates except at the port frames^ where 
wood is employed. It may be seen that here again it AYoiild be 
easy to add outside rings of armour and masonry to correspoiuh for 
which work^ express provision is made. The weight of iron work on 
these forts is as follows : — skeleton per gu% 50 tons^ total 2450 tons : 
armour wall per gun, 75 tons, total 3764 tons ; total weight, 6214 tons. 
Each sea fort at Spithead, Spithank and Plymouth is prepared for the 
addition hereafter of turrets on its roof, each to carry two of the 
heaviest ordnance. The Spithead forts can carry five turrets each ; the 
others two each. Rope mantlets soaked in chloride of calcium, to 
render them uninflammable, are supplied to all these works. 

Class 4 ttirret is only employed on Dover Admiralty Pier. This is a 
tremendous structure. The foundations are laid 7 fathoms beloiv low- 
water mark, and the guns are 33 feet above high-water mark. The 
entire structure is therefore about 95 feet high. The turret consists of 
a live ring and rollers . of steel running on a path of steel laid on a 
massive cylinder of masonry. On this live ring runs the iron frame- 
work (Pig. 4), weighing 240 tons, containing the gun chamber. 


Pio. 4. 



The armour consists of three 7-inch and two intermediate 2-inch plates, 
making in all a weight of 460 tons ; the guns, carriages and slides 
'make up the^^total of the running weight to 895 tons. This throws on 
each of the thirty-two rollers of the live ring a pressure of about 
28 tons* The entire diameter, of the turret is 37 feet, the interior 
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32 feet. The interior lieiglit of the gun chamber is 8 ft/ 8 ins., the 
height of the turret armour is 9 feet. There is a massive central 
casting holding on to the masonry, and a thick' cylinder of hammered 
Bessemer steel inside this surrounds the wrought4ron built-up 
cylinder, which forms the centre of the turret framework. The un- ' 
absorbed portion of the blows of impact may be transmitted to this 
part which is made specially strong. The pieces are 80-ton guns, got 
in and out through the roof, of which parts are made removable for 
this purpose. Provision is made for the escape of smoke through the 
turret top. The gun ports admit of 7^ elevation and 2^ depression. 
The glacis round the turret is plated with 6-incli and 3-mch plates. 
The guns are loaded from under the glacis, the muzdes being depressed 
for the operation. 

Throughout the works, above described, the probability of continual 
increase being called for, has been kept ever in view. This has 
augmented the difliciiUies under which the Engineers have laboured. 
This system of coast defence may naturally be compared with that of 
Grtison. In doing so it must be borne in mind that hreech-loading 
has enormously facilitated the construction of strong forts, because, as 
may be seen in Pig. 6, p. 630, Vol. XIY., it is only necessary to give 
the men siifFicient height to stand upright some distance back from the 
wall instead of close to the port as with muzzle-loading. Hence, the 
forts for muzzle-loaders must of necessity he carried in a cylindrical 
form higher than those for breech-loaders, which may he curved back 
into a dome, thus saving wall and giving greater strength to the roof. 
Moreovei*, on most systems,^ much more space is occupied by the 
working of a muzzle-ioacler, which must be run back further than a 
breech-loader. A conical turret with steel-faced armour was tried at 
Eastbourne,. in May, 1886, but is as yet in a very imperfect condition. 
In justice to Grlison, it must be noticed that casting lends itself to the 
shaping of a dome with each part proportioned to the work that it is 
calculated it may have to bear in a way that no system of plates made 
by rolling or hammering could claim to do. Probably the English 
forts altogether cost much more than those of Grlison. 

In their favour must be urged that they will bear continued fire 
better/ and that it is very easy to increase their strength by adding 
plates in front of their armour, for which complete provision is made, 
even to the drilling of holes and insertion of nuts and temporary 
bolts, to enable the operation to be performed without removing even 
the front plate. Griison's cupolas must, it is supposed, be broken up 
and re-cast in order to increase their strength. With the powers of 
Artillery ever growing this is a very important consideration. Further, 
it is obvious that the plate-iipon-plate system favours the removal of 
plates from one part to another readily if wished, an operation that in 
certain cases might be desirable. ths uttack of ci ffwn completely 

leyond the potoer of the fort, the wroiight-iron would be perforated, and 
the shell would 'pass on doing mischief, though in the case of fairiy 

^ SendelFs system, of lowering the muzzle and loading below the glacis may saye both in height 
above the port and in running back. 

2 See pp, 429, 434, Tol. and 283, Vol. XtV. 
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thick steel-faced armour it would- be in the form of dead metal^ for 
shells that pass through such armour before exploding are far from 
realization at present^ Ohilled-iron, under these circumstances would 
probably stop every part of the projectile^ possibly at the price of its 
own wholesale destruction^ but so long as the wall is fairly whole the 
men need not fear the next round. Lastly, the vertical walls of our 
coast forts enable tiers of guns to be mounted one over the other, so 
as to utilize the area of the foundation to the fullest extent. 

CHAPTEE XII. 

Bride Summary or Behaviour of Various Kinds of Plates, 
Backing, &c. 

1. yields locally j it is punched or perforated, a clean 
hole being made in it.^ The rest of the target hardly suffers appreci- 
ably, except close to the point of impact. The entire shield, including 
bolts, is generally capable of resisting any subsequent blow as stoutly 
as it resisted the first one. Effect here must be obviously produced 
by the bare power of perforation of each round taken singly. 
Partial penetration is practically useless, however often it may be 
repeated.® The shot experiences but little resistance as its point 
enters, and hence it is well enclosed and supported round its head 
before the full strain comes on it. Hardness and rigidity of metal in 
the projectile here tell to the greatest extent, and tenacity to the least. 
These conditions have favoured the use of Palliser^s chilled-iron shot 
with sharp points. The plate yields at the back opposite to the point 
of impact by tearing in a cross or star line, letting the point of the 
shot through the centre. 

2. Steel-faced wf ought-iron, CammelFs, made on Wilson^s patent, or 
Brown’s on Ellis’ patent. Here the steel face, which constitutes about 
one-third of the thickness of the plate, is a harder class of steel than 
is generally supposed,^ and resists the point of the shot abruptly, 
and severely tries the tenacity of its metal. Hitherto, seldom has a 
projectile held together under these conditions ; ^ there is a mechanical 
force acting something like the outward thrust on the sides of an arch, 
and the shot sets up, or more commonly breaks to pieces, leaving but 
little metal lodged in the plate. The plate yields mainly by cracking 
in radiating lines from the point of impact. In plates badly backed 
the plate bends slightly back, and very rigid shot occasionally get their 
points through; but when well backed, the entire plate must be broken 

1 TRe excellent Krupp sliella, and those of and Soltzer fired at Shoeburjness in the 

sninmer of 1886 promise well, hut a good deal has yet to he done before they carry bursting 
charges through steel-faced armour, more especially on service, when they would hardly ever 
strike normally. 

2 rae p. 434 Vol. XIII. 

3 p. 426, Vol. XIII. 

^ Containing perhaps about 0*7 per cent, of carbon.— p. 398, VoL XIV. 

5 Finmny and Holtzer forged steel projectiles fired from the 12-inch B.L. gun, passed through 

16-inch steel faced plates without fracture in the summer of 1886 . 
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in pieces and displaced before a stot gets past it in any sense. In 
addition to the radial cracks^ concentric ones are apt to be deYeloped^ 
sometiines^ perhaps^ owing to tbe tendency of tbe plate to give back 
about the point of impact. Obviously^ here tenacity in the shot is 
called for in a much greater degree than with wronght-iron armour,^ 

8. Solid steely as made by Schneider ^ and used in many foreign SoUd steel. 
shipS; though rather less hard than the steel face of compound plates, 
is as a mass more rigid. It admits the point of the shot at first with 
less resistance, but it does not yield at the point of impact even 
when badly backed, and is, therefore, less dependent on backing than 
compound armour. As the shot enters, it wedges and heaps up the 
metal round it, the plate coming forward and swelling at the point of 
impact and yielding by radiating cracks. It may be questioned if a 
case could be found of a concentric crack being made in steel armour. 

IsTearly all cracks made extend through the metal, but by the employ- 
ment of a large number of bolts the fragments may be held up, and 
considerable resisting power maintained after fracture. On the other 
hand very soft steel plates admit of perforation, and iu their character 
resemble wrought-iron more or less. 

4. CMUed4ron made by Gruson, ^ and used almost universally in 
foreign coast-armoured defences, is very rigid indeed. The shot iron.® 
seldom gets its point many iuches into the metal. The shield 
transmits the shock through its mass and must be broken up bodily. 
Ohilled-iron is used in large masses, and is best suited to resist single 
blows, especially in an oblique direction. Under the direct blows 
of heavy shot of high tenacity, chilled-iron breaks up. Cracks radiating 
from the point of impact are formed, and the whole shield breaks 
across. An important requirement in the shot appears to be tenacity, 
to enable it to deliver its work on the point of impact before it breaks 
up, which it does, leaving little or no metal lodged in the shield.^ ^ The 
best forged steel projectiles shiver to pieces against Griison'^s shields. 

The hardness of the metal and the angle presented by the surface to 
the line of fire alike tend to produce this result. 

Backmg strengthens the plate to resist perforation better when 
hard, but saves bolts and fastenings from fracture better when soft. 

Thus steel-faced iron on granite has resisted perforation wonderfully. 


^ For compound steel vide p. 314. 

2 Tide pp. 398, 413, 427 and 431, Vol. XIV. A very remarkable series of experiments was 
made under Sir Natiianiei Barnaby’s direction at Messrs CammelTs, Cyclops Works, Skeffield, in 
Hov., 1880, on tbe bending of steel plates of thicknesses of an inch and less, when it was found 
that steel bending well both at red heat and cold would in no single instance bend without tearing, 
at blue heat. CammelFs, Brown’s, Bolton, Parkhead, Bandore, Siemen’s, and Steel Company of 
Scotland steel being experimented on. The author called the attention of manufacturers on 
different occasions to this, especially with a view to steel boilers. Messrs. Hawthorne s, Newcastle, 
found evidence of the same tendency in iron. It may he observed that it is not proved that the 
metal yields under less force at blue heat, but only that it prefers to tear rather than bend when 
it does yield at that temperature. 

3 Fide pp. 626 to 668, Vol. XIV. 

^ For chipping the face by concave pointed shot $ee pp. 637 and 640, Vol. XIV. 
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Wrouglit- 

iron. 


[vide p. 139^ Vol XIT,). For irori^ concrete^ briclv^ [ride p» 431^ 
Vol. XIIL). 'Wood layers between plates {vide p, VoL XIIL). 
Air spaces, between plates. of armour, lia-¥e tlie effect of brealdng up 
cMlled-iron shot {vide pp. 431, Vol. XIII., and 128, Vol. XI 

Bolts should resist sudden shocks and bear elongation well. The 
. e,arly ships ^ had through bolts with conical heads holding into the 
armour and screwed ends nutted against the skin (aVfe p. 427, Voh 
Xm.). French bolts had wood screws with projecting threaxls holding 
into the backing [vide p. 427, VoL . XIIL). Palliser bolt with pro- 
jecting thread was proposed in 1862, and ereiitiially took the form oi 
the PaUim- English bolt with shank decreased to be free from all 
nipping to prevent local strain and with spherical screw nut fitting 
into hemispherical bottomed socket to accooimodate itself to slight 
lateral displacement {^mde p. 428, Vol. XIII,). These are used to 
couple iron plates together in pairs on the plate-upoia-plate system. 
For steel plates Schneider introduced a screw entering a short distance' 
into the back of the plate ^ and' leaving the surface and, indeed, tlie 
mass of the plate unperforated [vide p. 428, Vol. XIIL), These bolts 
are screwed and nutted at the reverse end.® In cases where the 
backing is thin the bolt would suffer, by being too short to give scope 
for elongation. This evil is counteracted by using an iron pipe-box on 
the back of the shield through which the bolt is made to pass. This 
enables it to be prolonged to the necessary length to meet the required 
stretch, without an unreasonable per-centage of elongation. A hollow 
iron washer filled up with india-rubber is nutted on to the bolt end. 
This bears on the end of the pipe-box. Bolts are now generally made 
of soft steel. They are proved by being stretched by the fall of a 
heavy weight on a frame held up by a bolt. 

CHAPTER XIII, 

Beot Notes on Manueactuee. 

The manufacturing processes employed in making armour and pro- 
jectiles form too large a subject to be attempted here, and in all 
probability the most important features are just tliose that the 
manufacturers would not wish to publish. Nothing therefore is here 
attempted beyond a brief sketch, indicating the general character of 
the processes of manufacture of different kinds of armour. They are 
taken in historical order. 

Armour, wroughtdron , — General Inglis gives the following description, 
which is quoted verbatim : — 

f^For this, as made at Sheffield, the best cold-blast pig with' a 
proportion of Cumberland hematite is generally used. Roughly 

- The WarrioTf Minotaur ^ &c. 

^2 Afc Spezia in 1882, Schneider’s bolts only entered 2| inches into the 19-iiich plate (p. 398, Vol 

3 For behaviour of shot, see manufacture, p. 325. 

Paper read at E. A. Institution, April 29, 1880, 
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speaking, it takes 2| tons of pig, or 2 tons of ball furnaced iron-^-that 
is, of puddle ball^ — to make 1 ton of finished armour plate, and in the 
last heating of all, when the iron is in a very costly state, there is a 
loss by the actual burning away of the iron of about 10 per cent. It 
takes also about 6| tons of coal to make a ton of armour. 

Perhaps the shortest way of giving an account of the manufacture 
of roiled iron armour will be to say how someone plate in particular 
has been made, and for this purpose one of the heaviest ever pro- 
duced is selected. 

This was one of the 8-in. plates made for the target to test the 
80-ton gun at Shoeburyness. Its finished dimensions were— length 
16 ft., width 10 ft., and its weight 23 tons. 

For its manufacture 1170 slabs 30 ins. long, 12 ins. wide, and l-in. 
thick were made from the puddled ball and bar. These were piled, 
furnaced, and rolled into 65 plates about 5 ft. square, and from l-in. 
to li-in. thick, called small moulds. These, again, were piled and 
rolled into quarter-moulds, and the quarter-moulds into armour-plate 
moulds, and the pile for the last rolling was made up of three moulds 
about 10 ft. square, two of 7 ins, and one of 3 ins. thickness. As 
they entered the furnace for this last heating they weighed about 
35 tons ; as they came out after about 12 hours they weighed 31^ tons. 

They were rolled down in the last rolling from 17 ins. to 8 ins. ; so 
that, in a certain sense, this plate may be said to have been made by 
rolling a column of iron nearly 100 ft. high down to one only 8 ins. 
high. The fibrous character of a plate depends largely upon the 
amount of reduction in the last rolling. 

The rolls are plain cast cylinders ; those used in the present case are 
about 3 ft. in diameter, 12 ft. long, and each one of the pair weighs * 
nearly 20 tons. They are driven by very powerful steam machinery, 
and made to reverse their running, so that the plates are sent through 
one way and then back again, and so on, the rolls being brought 
nearer together each time, until the plate is brought down to the 
required thickness. 

The specific gravity of a good iron armour plate is about 7-625.^ 

Armour plate iron is xiot made for very high tensile strength, hut it 


1 Contradictory statements are made on this matter. Dr. Percy {Iron and Steel, p. 868) 
gives the specific gravity of wroiight-iron before rolling as 7*877, and after rolling as 7*86, 
Sheffield marmfactnrers have told the author that the specific gravity is increased by rolling, not 
decreased. It will be seen however that the specific gravity given hy G-eneral Inglis, 7'62o, is 
considerably less than that by Dr. Percy, in fact, it agrees with what he gives for thin sheet, 
namely, 7*6. This suggests that the plates are very well rolled, and that Dr. Percy is correct. On 
the other hand, Sir F. Abel, in a paper read at the Iron and Steel Institute, in October, 1886, on 
erosion, considered that steel of 7* 859 specific gravity had been worked more than one of 7*847. 
If however the specific gravity is decreased it mnst he presumed to be due to the fact that the 
crystals being elongated enormously, the intervals between them occupy a larger proportion 
of the area of any cross section. There seems nothing unreasonable in this, though doubtless 
Sir J. Whitworth would have considered that it supported his view that wrought-iron con- 
sists of faggots of iron glued together with cinder. This fibrous structure ought however to offer 
advantages. Dr. Percy states that it is twice as easy to break it along the fibre as across it. As 
the fibre would run with the length of the plate it would give the plates the maximum strength in 
the narrowest direction and make it very difficult to break them across. 
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is essential that it should draw out well, and reduce in cross section 
some 20 or 30 per cent, before breaking. 

It has been our practice to proye a very large proportion of the 
plates made for iron fortifications by shot capable of nearly perforating 
them. Pieces of those which could not be thus proved have been 
broken under hydraulic presses, and otherwise treated. 

Armour bolt-iron is similar to armour plate-iron (but soft steel is 
now much used). We require reduction of area of fracture of at 
least 40 per cent, when broken by falling weight test, and we generally 
get a larger reduction than this. 

In the early days of armour, laminated armour was used in America 
to meet the requirements of the moment. This consisted of thin 
sheets of iron bolted together. These sheets, sliding on each other, 
facilitated the work of punching, especially by pointed projectiles, 
because the corners of the torn metal bent back much moz'e easily 
than is the case with solid plate, and accommodate themselves 
to the bend. The measure in which plate-upon-plate armour is 
inferior to equally sound solid plate must be explained on the same 
principle, a slight inferiority which is thought to be amply compensated 
by the advantages of breaking joint, and larger surfaces with fewer 
joints, &o. 

A compound or steel-faced plate consists of a wrought-iron “ foundation 
plate ” with a steel “ face plate ” of about half its thickness attached 
to the front, thus giving the combination of hard surface ^ and tough 
back or body. There are two processes on which this class of armour 
is made namely : — Wilson’s, carried on by Messrs. Oammell at the 
Cyclops Works, and Ellis’, by the firm of Sir John Brown and Co., at the 
Atlas Works, both at Shefiield. 

Wilson’s system was first brought into practice, and has been taken 
up by several firms on the continent. The foundation plate con- 
sists of thinner plates each made up separately and finally united 
but not thoroughly worked up and amalgamated. It is thought 
better to keep up the laminated structure sufficiently to cause these 
layers to break and yield separately, and not in one continuous line. 
It will generally be found that when a shot destroys a plate of this 
kind, the layers tear open in steps, any breach made becoming larger 
and larger as it reaches the back of the plate. It is held that increased 
resistance is ofiered by a fracture of this kind, and much more sunnort 
afforded by the backing. t=uppoic 

When the foundation plate has been completed it is at once cleaned 
of scale, passed into a mould and secured at its edges. The mould is 
then rotated so as to be up-ended, and steel is poured in to form the 
face plate. After this, the plate is rolled and finished. 

Eiiis’System On Bllis’ system, the foundation plate is more completely worked 
and when ready for the steel face, it is laid horizontally, and the 
thm steel plate which is to form the front of the shield is laid 
on It, being held up at the proper distance to allow of the molten 


Wilson*s 

System. 


Vol'^XlV^™ “ had 0-7 per cent, carbon and Cammell’s 0-66, mie p. 398. 
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steel entering between tbe two, by resting on a number of steel pins 
standing on end. The two plates in this state are passed into a 
furnace, and when heated are brought out, placed in a mould, and 
Steel is run in between them after they are brought to the Tertical 
position, as in the Wilson process. The steel pins are so far welded 
to the plates in the furnace that there is no fear of the two plates 
altering their relative position, or the pins becoming dislodged, and 
it is probable that they are melted by the molten steel when it is run 
in. The plate is then finished by rolling to final dimensions. When 
a plate is required to be tapered towards one edge it is necessary to 
narrow the space for the molten steel at this part, and to make 
the iron proportionately thick, for working purposes. Finally, the 
extra iron is out away from the back. Fig. 5, herewith,^ shows the 
running in of the steel on a foundation plate at Brown’s works. A 
view of the same process at Oammell’s would resemble it. 

Fia. 5. 


For Wilson’s process is claimed special soundness in the body of steel, 
and power to remove the scale, which interferes with the union of the 
steel and iron, and also that one re-heating is saved. For Ellis' it is 


1 Taken from Major Mackinlay's paper to tke B.A. Institution, p, 
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claimed tliat tlie face is specially good. This is illustrated by the sharo 
aisles at wmcli tlie plates may be' bent witboat crackings angles at 
■which wrought-iron is liable to give way. Under fire, Wilson’s%lates 
are softer than Ellis’. Thus penetration is deeper and crackino' less in 
the former than in the latter. Great stress is laid on want of homo- 
geneity by_ both makers. This should be understood, because this 
quality, which is aimed at and claimed as a virtue, is pointed out as an 
evil inseparable from the system by some writers, especially by Lieut 
Jacques, U ^ Navy, in an able pamphlet termed “ Modern Armor 
lor National Defence.” It is believed that while it is desirable to 
unite the surfaces of the steel and iron as perfectly as possible, the 
dmerent nature of the substance of the iron causes cracks to stop 
abruptly, which would otherwise have run through the mass. Fio-s. 1 
and 2, P- 315, are remarkable illustrations of this action. They 
represent Wilson’s steel-faced plates tested at Amager, on Aug. 6th 
and Sept. 10th, 1885, 5 ft. square by 11-5 inches thick. The sted was 
dg inches, and the iron 7| inches thick. The plates were actually out 
in two to furnish sections after the trial. Fig. 1 shows the effect of a 
iO-mch chilled-iron Ankarsrum projectile, weight 181-5 kg. (400 lbs ) 
with a striking velocity of 423-6 m. (1390 feet) an energy of 166(} 
metre-tons (6358 foot-tons), a perforation of 13-4 ins. of iron an 
energy per ton of plate of about 1040 foot-tons, supposing the plate 
to weigh_ 5-15 tons. A few face cracks were formed, and the behaviour 
of plate in stopping the shot is most satisfactory. 

Fig. 2 is a more important example, because a forged steel proiectile 
was fired weighing 182-5 kg. (402 lbs.) with a striking velocity of 
488 m. (14o/ ft ) an energy of 1784 metre-tons (5760 foot-tons) a 
perforation of 13-9 ms. of iron, and energy per ton of plate of 1118 
toot-tons. The steel shot would deliver a much larger proportion of 
Its energy on the plate before breaking up. A plate seldom survives 
a of 1000 foot-tons per ton of plate. The behaviour of 

this plate, which is only slightly cracked at the back, is admirable. 

it naturally suggests itself that compound plates might be made 
with very hard steel faces, and backs of soft steel instead of iron 
seeing that soft steel has both greater elongation and also greater 

I ? -ir- . ®^P®^“ents of this kind have been made 5 
bheffield but without success. 

_ Sir J Brown and Go. once tried a steel front and back with an 
intermediate layer of wrought-iron. The steel, however, was not soft 
at the back, and no great stress should be laid on this trial, which was 
Zl? ° effect of a break in homogeneity; on fsreel 

fn?nw« important experiments, however, were made as 

follows Messrs. Oammell made a plate, on the compound principle 
S?- ^ to say, with hard steel in front and soft sTeS 

behind._ The steel face had a breaking strain of about 47 tons per 

square inch, and an elongation of about 1-5 per cent.; whereas the 
back had about 23-0 tons tenacity, and 25 per cent, elongation. This 
plate was fired at on board the Me, at Portsmouth, on March 14th 
^ ®^P®i'™ental title. Its dimensions were 8 ft by 6 ft' 

by lOi m=. ttaok. Itwasatteckedlbyalo.inA.^.JeaoaSnJgm; 
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a' oMlled-iron pi^ojectile weighing 400 Ib.^. and a striking Telocity', 
of 1364 ft. . This would give a total striking energy of 5160 foot-tons/ 
or about 573 foot-tons per ton of plate^ supposing the plate to weigh 
about 9 tons. The calculated perforation would be about 13 ins. of 
iron/ or 9*8 ins. of compound armour or steel. Three blows were 
deliyered on it. The plate stopped the shot well^ the projectiles only 
entering to a depth of about 5 ins. Nevertheless, it did 'not behave 
in a way that would meet with approval with English authorities, seeing 
that it cracked all over in through cracks— ihgs. i, lierewith, and 2, 
p. 817. It remained held up by its bolts, but was divided into pieces^ 
and was not considered sufficiently satisfactory to encourage further 
trials in the same direction at the time. 


It may be here said that, on the first success of steel at Speaia, it 
was proposed to try it in this country ; but our combatant naval 
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advisers positively objected to it, on the ground that it stripped off, 
and would leave a ship^s side bare. It is easy to employ a great 
number of bolts in a target, but on a ship^s side the multiplication of 
bolts involves expense and weight in the supporting structure. Thus 
steel-faced armour was only approved on its fulfilling certain rigid 
conditions — namely, that no through cracks shall be made by the first 
round fired ; it being also stipulated that no one of three projectiles 
shall get through the plate. 


T1i 6 6xp6ritii6iit witli compound stool is ospocisilly to bo uoticod^ 
becauso it bad embodied in it the elements above suggested ^namel^ 
a bard face, and a back consisting of steel of greater elongation and 
bigber tenacity than tbe wrougbt-iron usually employed, whose 
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tenacity is generally about 17 tons^ and im elungation 18 per cent. 
A single trial is doubtless hardly likely to meet with a large measure 
of success. Still, Messrs. Cammell are old steel makers, and their 
first attempt, based on manufacturing investigations, ought to be very 
good for a first trial. The exact measure of success, however, is not 
the matter of real significance, but rather the fact that will appear 
further on — ^that the behaviour of this steel plate very closely resembled 
that of Messrs. Schneider^s steel plates at G-avre, and would probably 
have passed and been accepted by the French Government. So long 
as such a plate meets with disapproval from our own authorities, there 
is very little to encourage the further trial of steel. But of this, more 
presently. 

The second significant experiment above“mentioned, was the trial of 
a compound plate by Sir John Brown and Co., with a wroiight-iron 
back differing from the usual sample, in the fact that the tenacity and 
elongation of the iron used were both consideral)ly greater. Con- 
sequently it might be expected that the plate would llave been both 
stronger and tougher than usual. It happened, however, that it 
cracked instead of bulging. This result, taken in conjunction with 
that obtained with OammelFs steel, seems to show that 'lo?v tenacity is 
a necessity for the metal in the back of a plate, if it is to be kept from 
cracking through. Probably the action of the blow is too rapid to 
admit of the plate bending and stretching, unless the tenacity is low. 
The great power of elongation is consequently useless under impact, 
unless the plate elongates with but little resistance. 

Solid steel armour has been made experimentally in this country by Sir 

J. Whitworth {vide p. 226, Vol. XIV), and also in thin pla.tes supplied 
for service, as in the turtle back scales which cover the Pok/phemn^ 
{vide Fig. 12, p. 338). The best heavy steel armour, howevei', has 
been made abroad at Messrs. Schneider^s works at Creiisot. The 
steel is not generally so hard as that employed in the face plates of 
compound armour.^ It is hammered down from a great thickness 
under a 100-ton hammer. It is annealed and the face tempered in oil 
so it is said — but it is difficult to get authentic information— and 
finally annealed again. It is difficult to do justice to steel armour in 

Schneider’s England. Messrs. Schneider not unnaturally decline to supply plates 
^0^ competition in this country unless a large order is giiai'auteed to 
them. It is desirable however to say something on the subject. It 
appears that solid steel plates can be made soft, to behave more or 
less like wrought-iron, or they can he made hard, in tvhieli case they 
resist penetration well, hut break through. Hence it will be found 
that Schneider insists on a great number of bolts, which hold up the 
fragments and enable the plate to offer great resistance after it is 
broken through. 

Gam tri. 1 ,. Photographs may be seen of plates fired at at G-ivre for the French 
Government, which were passed as samples of lots to be accepted, which 
would probably have been rejected by our own authorities. They are 
plates of 18 inches thick and over. Unfortunately we have tried our 

1 At SpezU, in 1882, Sdmeider’s plate was said to contain about 0-45 per cent, of carbon. It 
was hammered down from a tMekness of 7 feet to one of 19 inches (vide p. 398, Vol. XIV). 
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18-incIi plates but seldom in this country. There has no gun larger 
than a 10-inch muzzle-loader been fired on board the NeUle we believe ; 
and^ strange as it may appear^ our supply of 18 in. plates can hardly 
be said to have been proved at Shoeburyness or anywhere else, 18-in. 
experimental plates have been attacked at Shoeburyness^ but this is 
not the same thing as the sample plates being tested and passed in the 
usual way for each lot supplied to our ships. The omission of a test^ 
however^ is one thing ; the approval of plates of proved inferior power 
is another. Figs. 3^ herewith^ and 4 P- 320^ show the front after the 
2nd and 3rd blows^ and Fig. 5^ shows the back of a solid steel Schneider 
plate^, the sample of the second lot of plates which were tested for the 
French Government at G^vre and delivered for the Terrible during 
1881 and 1882. This sample is selected because a view of the back 
as well as of the front is taken. The thickness of the plate was pre- 
sumably 19*5 ins., the plate being for the belt of the ship. It was 
attacked by a 32^^'' (12*6-in.) gun; the weight of the projectile was 


therefore probably 761 lb. The striking velocities of the three rounds 
1430-8 ft., 1430-8 ft., and 1504 ft.^ The projectile was a ohiUed shot, 
as may be seen in the engraving, from the white radiating sp as es o 
metal. The gun is not a match for the plate. The perforation would 


^ E = 11930 foot-tons. 
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be only equal to 17-8 ins, of iron, or about a 13-36-m. compound or 
steel plate. Suppose tliat tbe plate only weighed about 21 tons, the 
shock would not be greater than that on the Wilson compound steel 
experiBiental plate above-mentioned. The plate, however, probably 
weighed 27 tons, and if so, the shock per ton was but smalL Every 
plate tried for the appears to have cracked through on the first 

blow, and thus would have been rejected if tried at Portsmouth. An 

18- in. conipoiiiid plate at Shoeburyness received a blow nearly corres- 
ponding to this on July 21st, 1880, {vide p. 286, YoL XIY.) with 
insignificant effect from the 12*5-.in. gun, with a chilled-iron projectile 
striking with a velocity of 1504 ft., the weight being 828 lb., and an 
energy per ton of 54l foot-tons. 

Both Brown and CammelFs plates, when below 12 ins. thick, have 
borne an amount of work out of all comparison with this.^ An 11-in. 
plate of Brown's, 10 ft. by 5| ft. in area, at Shoeburyness received 
three blows from 9-in. chilled shot, one blow from a 9-iach steel 
projectile, and two blows from 12*6-in. (38-ton gun) steel projectiles 
weighing 840 lb. and 845 lb. with 1425 ft. and 1413 ft. velocity and 

19- 8 in. perforation, and about 11,820 foot-tons and 11,690 foot-tons. 
In all 38,471 foot-tons, or, taking the plate at 11 tons weight, 3497*4 
foot-tons per ton of plate. Discs of metal were nearly or quite separated 
by the two last blows ; but the backing was sufficient to stop them, and 
the plate held fairly together except one corner. This, of course, was a 
result beyond all comparison with what we have given above, for here 
an 11-in. compound plate held together and stopped blows which were 
probably as severe as those which broke up the Erench steel 19*6-in. 
Terrible plate, the respective energies are 11,820 and 11,930 foot- 
tons, but the English plate was attacked by cast steel and the French 
one only by chilled-iron projectiles, so that the former probably 
delivered the more energy into the plate before breaking up. It is 
fair to remember, however, that only a limited number of results from 
Gavre come to us, and that these are doubtless worse than would now 
be obtained ; although, as we have nearly the whole of the samples tested 
for the Terrible, they represent fairly the quality of the supply at that 
time. It is quite possible that some very excellent samples might now 
be produced from Gfivre, although hardly likely to be better than one 
which is to be noticed presently. The Schneider plate tested at Spezia 
in 1882 is enormously better than the Terrible samples. This plate had 
no visible crack on the first round, and it received in four blows 3882*2 
foot-tons per ton of plate. It was, however, by that time -broken up, 
the upper portion of the plate hanging loosely out of its place, and 
large fragments detached altogether {^ide Fig. 19, p. 406, VoL XIY.). 

The 1884 Sohneidar plate allowed the shot to pass clean through it, 
so that, excellent as the plate appeared, it is impossible to argue 
definitely on it. To do Schneider full justice, then, take the case 
specially selected and put forward by Lieutenant Jacques, as the 
crowning success in the shape of steel plates fired at at Gavre, viz., 


1 rm p. 294, Voi. XIV. 
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that tested for tlie Admiral Baudm, on March 7tli^ 1884* (Fig, 6), 
Here three rounds were fired at a. plate 12 ft. 9 inS:. loD,g, 8 ft, 2 ins. 
.wide^ and from 18 ins. to 20 ins. thick, weighing 35*45 tons. The 32"^ 
(12*6-in.) gun attacked it with three chilled-iron projectiles, the two iirst 
striking it with velocities of ISIS, 1518 ft., and on plnxtes 18*5 ins. 
thick, and the third one with 1593 ft., on a place 19*8 ins. thick. The 
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last gives a perforation of 19-44 ins. of iron, or 14-58 ins. of compound 
on steel.^ The plate looks well in the drawing, hut the test is not a 
severe one ; chilled projectiles were employed, the heaviest blowr being* 
only about 378 foot-tons per ton of plate, and the whole three onlv 
making up 1064 foot-tons per ton of plate. The shield, moreover is 
apparently broken entirely through into two pieces, and only preserves 
Its fine appearance from being well bolted up; and this may lead on 
to the great distinguishing characteristic of solid steel as compared 
with compound armour when both behave fairly well. This which 
has been before stated, appears to be as follows Steel arnioiir stands 

up rigidly, breaking up in through cracks, but if well bolted remains 
in its place. 


. successfully bolts may be employed may be seen by t 

inspection of the hack of the steel plate given in Fio* 5 n 320 

Sllf the cracks seldom run through tl 
bolts. With this experience It is no wonder that Schneider insisb 

1 1882 trial, when Cammell and Brov 

competed with only six bolts each. Schneider was undoubted 
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rigiit/ OaTumell and Brown slioiild have had the same; bnt their 
encouraging experience _with smaller' plates and the limited firing trial 
of 18 -in. plates rendered them , more liable to be caught in' this way 
than Schneider. S'ow to consider another point — namely, the element 
of certainty in beliavidiir. The variation in the quality of steel is 
probably always greater than in iron; but there is' another shape in 
which the caprice of steel is shown— namely, in spontaneous fracture. 

The extraordinary statement is made on authority which ought to be 
good, that out of the steel plates supplied for the 2hfnW<?— about 
ninety in niiiiiber— eighteen actually cracked spontaneously. Of these, 
fourteen broke at Creiisot, either after tempering or after annealing ; 
one cracked at the time of dispatch to the port, and three broke 
while in the port of Brest ; but before they were placed on the vessel. 

If this is true, the Terrible is clad in very capricious armour, armour 
which would break and crack wholesale under fire, and possibly would 
develop cracks in severe changes of temperature. If, however, it is 
bolted on the slii]) as wmll as Messrs. Schneider generally bolt it, it 
would protect tlie ship well under heavy blows in spite of its cracking. 

On the other hand, the continued fire of comparatively light guns 
ought to produce an effect on it disproportionate to their power. It 
must be admitted, that a steel 18*9-in. plate used for proof of 5‘9-m. 
projectiles at Spezia recently received a great many blows without a 
great loss in resisting power. It cracked through in broad lines, 
but if well bolted it would resist any fire of 6-in. guns likely to fall on 
it. Still, 5’9-in, guns are very insignificant pieces to attack an 18’9-in. 
plate. After considering all the facts above discussed, what are we to 
conclude a>s to the relative positions of steel and steel-faced armour? 

In spite of a natural preference for English manufacture, it will be soud steel 
seen that in the earlier pages devoted to this subject, written before 
the above information had been obtained, it had been contemplated 
that steel-faced armour would be displaced by steel — steel on the ’ 
compound principle perhaps, but steel in some form, sooner or later. 

Not so much on account of actual results, as because of the great 
possibilities of steel generally. Just as steel had displaced iron in 
boiler plates, guns, and projectiles, so it seemed likely to do in armour. 

Confidence was not expressed in steel armour, however, in an 
unqualified way, because, although there had been disappointment 
in some larger compound plates, and better steel plates had been 
made on a larger scale, compound plates of 12-in. or below had 
repeatedly beat steel in competitions. Now facts have been brought 
to light that raise the question whether steel-faced iron plates may 
not finally prove the best, and certainly forbid admitting that steel 
has shown itself superior up to the present time. 

The facts referred to a-re : — (1) The cracking of our own steel 
experimental plates, made with soft steel hacking, and still more tlie 
cracking of iron liacking when it possessed the very qualities supposed 
desirable — that is, high tenacity coupled with great elongation. 

(2.) The records of the Terrible plates, and the conviction that, even in 
the selected specimen of the Baudin sample, the plate ^ is broken 
entirely asunder by comparatively light blows, and those with chilled- 
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iroD shot, wHch have long since, even in Englmul, been pronounced 
memcient for the attack of steel or steel-faced arnionr. ]f if he 
denied that the plates aT*e cracked througli, why is not the back 
exhibited ? And if the plates will bear really severe tests widl, why are 
disproportionate power used to prove tlieiin’and those 
Vf-ith chilled projectiles ? (3.) The strange account of the siiontaneous 

cracking of steel plates. (4.) The last victorvoi the coinpouncl plate 
over the steel at Pola, showing that on the scale on whieli conipnnnd 
plates have been continually tested and best worked, stwl has never 
been able to compete with them. These fact,s on edit to bo mot with 
aetwl facts and figures before we are justified in piissintr Them oyer. 

Happdy we are not greatly concerned as a connrry wliicli kind of 
armour is eventually adopted. Cainmell and Brown' have the plant 
tor making steel plates to-morrow, if desired. 

• ® ^ gigantic press is in course of erection, capable it 

is thought, of turning out sounder steel plates than could ''be 
obtained by hammering. There is little prospect, however, of ..teel 
displacing steel- faced plates, especially as a Brown exTierirneiital 
steel-faced plate has recently (April, 1887) stopped a Holtzer sliell 
■witli remarkable success. 

It would be right to tiy steel in this country. The question of 
superiority is quite an open one yet. The prospects of success for 
solid steel would, under present circumstances, much depend on the 
power to give it a harder face than has hitherto been o’iven to it 
coupled with a softer back. It must also be shown to be free froni 
the liability to spontaneous fracture or brittleness from nrmr,.sp]ieric 
conditions. ^ There is something pitiful in the thermomete)’ beiuo' con- 
sulted, and in the circumstance of a steel plate having to be ivnrmod 

S 5888 8? Amager in the winter 

change their minds, and conclude 
that the fact of _plates_ breaking through does not signify so long 
as they are held in their place by bolts, the prospects of steel in this 
country will be much improved; but compound steel ouo-lit in the 
long run to have a better chance than solid steel. So fonc as we 
expect to take down our plates intact and look at their liacks after 
impact; and further, if we test them under oblique fire where a haS 
surface tells most, and if we back them well, probably solid steel is a 
long way from competing successfully with steel-faced plate.s.’ 

At some time steel may probably become more trustworthy, it may 
possibly, eventually, attain the property of elongating instead of cract 
ing under the blows of shot ; but this is almost sayino- what we all 
know, that ®*eel is daily made more and more like wrought-iron in a 
pure form. With this a hard face does not seem attaLwe A? 
present those who employ armour on their ships must take a practical 

the two kiXas % 


AEMOtTE AND ITS ATTACK BY AKTILLKRY. 


325 


The following is a list of the naval Powers employing steel and com- Kavai 
pound armoTir at the present time England, compound; Argentine jrff 
Eepublic, compound ; America, compound, but most likely steel will "teSSf 
be tried; Austria, compound; Brazil, compound; China, compound ; 
Denmark, compound ; Prance, compound and steel ; Germany, com- 
pound ; Holland, compound ; Italy, Italia only compound, the other 
vessels sted ; Russia, compound; Spain, steel recently ordered for one 
ship, compound talked of for another; Sweden, compound and steel. 

The makers are for Heel: Schneider, at Creusot. ¥ot eompoimd (on 
Ellis' patent) Brown, at Sheffield : ^ (and on Wilson's patent), Oammell, 
at Sheffield ; Marrel, at Rive de Gier, Loire ; La Oompagnie Anonyme 
des Forges, at Paris; La Oompagnie des Hants Fouimeaux, St. 
Ohamond; the Dillingen Works, in Germany; and Tjora Iron-works, 
Kolpino, St. Petersburg. 

Projectiles for the attack of armour have been made of ordinary Projectiles, 
cast-iron, wrought-iron, chilled cast-iron, and steel, and compound 
shot of chilled cast-iron in conjunction with steel have been used 
experimentally. 

Ordinary cast-iron soon proved ineffective for thick armour. It^c^Tiron 
may, however, be employed in common shell against thin armour. 
Common shell have perforated unbacked iron of a thickness equal to 
half the diameter of the shell {vide pp. 129 and 130, VoL XIV.). 

One common 9 -inch shell from the Shah perforated the side of the 
Smscar (4 -inch plate) and burst in the backing. Wrought-iron 
shot hold together but spread out against the plate, it is scarcely 
likely that they could be used with advantage even for racking 
purposes {vide pp, 435 and 436, VoL XIII.). Steel shells with 
heads screwed on were proposed by Major-General Alderson in 
1865 and acted fairly well. Chilled cast-iron were brought forward PaUiser 
by the late Sir W. Palliser in 1863 ^ and have been made in the Royal p^ojecS. 
Arsenal and other factories almost without interruption since. They 
are made from special mixtures of iron, Ridsdale, Cwmbran, pig and 
broken projectiles have been principally used;, doctored at times with 
ilmemteP The projectiles are cast point down in moulds of iron 
for the heads and sand for the bodies. By means of the conducting 
power of the metal the point and head become sufficiently chilled to 
cause the iron to be white, while in the body the carbon separates to a 
certain extent,^ Chilled metal is specially hard and dense and has 
great crushing strength, but it is brittle, the body is intended to have 
more tenacity. The hardness and crushing strength of chilled metal 
remain almost unrivalled to the present time. The points never 
flatten, and the metal remains remarkably cool after impact. The best 


1 Vide p.426, VoL XIII. Lieufc.-Colonel Barlow, B.A., contributed a paper on The manulacture 
of chilled and other Projectiles in. the Koyal Laboratory,” in K.A.I. Proceedings, VoL IX., Xo. 3, 
1875^ to which reference may be made for details. 

2 When in the Eoyal Laboratory, about 1866, the author, in a very limited imperfect way, com- 
pared the conditions of the same metal when chilled and cast in sand by taking specific gravities 
and acting on them with nitric acid. The specific gravity appeared to be increased about 3^ per 
cent, by chilling. 
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: of chilled- 
iron by 
' steel. 


jfe fill ill Steel pro- 
, . jeotiles. 


steel i.as only recently been made to stand as well up to its work, at 
the point, w^here compression only is concerned. Chilled projectiles 
fracture very easily if exposed to oblique blows in store, and are 
liable to crack from molecular action. In short the metal is in a 
constrained unnatural condition, but its excellence for punching work, 
especially in soft armour, has caused it to be tried in points 'of shot 
which are made of steel or strengthened by steel.^ The peculiar weak- 
ness of chilled metal was remarkably well illustrated in its pnlveriza- 
tion in air space targets.^ Chilled shot depend on getting their heads 
into the armour before the full shock comes on them, and are apt to 
break up badly against the hardest kinds of plates, that is against 
chilled-iron shields, and against solid steel. Against steel-faced plates 
chilled-iron in this country has occasionally produced better results 
than could have been anticipated.® ISTevertlieless, seeing that armour 
is likely to become increasingly hand and that chilled-iron and solid 
steel are much used abroad, tbe supersession of chilled-iron * by steel 
has been obYiously inevitable; the manufacture of cbilled projectiles 
was discontinued in the Royal Laboratory in October, 1886, tliongli 
since resorted to, to meet immediate demands. For sections showing 
projectiles chilled in different ways vide p. 275, Yol. XIY. In judging 
of the harshness of fracture, novices are specially 'warned 'agSust 
the fracture shown by pieces cbipped off near the surface, which 
often exhibits a beautifully fine silky texture, while a deep normal 
fracture is much coarser. Steel has been sometimes combined by 
mixing, by melting up with iron in chilled-shot, both by Krupp’® 
and in tbe Royal Laboratory, as well as in Wilson’s shot, where the 
point is cast of chilled-iron and the body of steel. 

Steel projectiles have been made of innumerable kinds both forged 
and cast. Alderson’s, mentioned above, were some of the first tried. 
As it is impossible at present to specify any distinct steel shot or shell 
as service projectiles, it is better to say very little generally and refer 
to each steel projectile under tbe head of particular experiments. 
Whitworth’s forged steel projectiles at first performed the most 
remarkable feats in England and Italy. They invariably have u small 
hollow up the axis and a point screwed into “tlie head. “ They can be 
fired through great thicknesses of wrought-iron repeatedly, almost 
without deterioration, even when the heads are undesirably blunt. 
They cannot be burst by powder. Cammell’s have produced o’ood 
cast-steel projectiles which have held together under impact at very 
high velocities ; a Hadfield cast-steel projectile passed through a steel- 
faced plate in 1884 without breaking up but more expliiience is 
needed to develop cast-steel shot in this country, especially for the 


1 As in Wilson’s and Palliser’s experimental projectiles. 

2 pp. 431, YoL XIIL, and 138, Vol. XIY. 

3TOep,437,YoLXIY. Many unpublished expeiiments also bear this out. 

4 For eompaiatiTC effeeto of ehffled and steel •projectiles against cHlled-iron sliields, ei* pp. 283, 

10, and 63b, Yol. XIY. " ’ 

5 Fragments of siicli projectiles at Meppen in 1879, puzzled some visitors including the auttor. 

® p, 4i29, Yol. XIY. The plate was an. injured one. 
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larger natures^ of guns. Krupp^s steel projectiles have stood up and 
behaved generally in the same manner as WhitwortFs some years ago, 
and great progress has been made in the development of steel 
projectiles on the Continent, while England has stood still. In a 
competitive trial of d-incli steel projectiles at Spezia in 1886, an 18 or 
lO-’inch steel plate was attacked by direct fire. The whole of Krupp^s 
projectiles entered to a depth approaching nine inches and rebounded 
without seiious deformation. Holtzer claimed that the best result 
was obtained by one of his projectiles. The Italian officers considered 
Krupp had succeeded best, probably because Holtzer^s shells, which 
varied in quality and measure of success, were considered to be in an 
experimental stage, while Krupp had achieved a fixed standard of 
excellence. In the summer of 1886, Pirminy and HoltzePs 12-mch 
steel shells passed without fracture through 16-mch compound plates 
at Shoeburyness. The Pirminy shell struck a weak place in a plate 
behind the target and remained unbroken. The Holtzer shell struck 
a sound place and then broke. The best forged steel projectiles 
appear to be made of steel, sufficiently soft to allow of finishing with 
a cutting tool in a lathe. They have slight projecting bands, at base 
and shoulder, to facilitate bringing the shot to exact dimensions at the 
larger part. The front part of the projectile is then hardened and 
tempered, and the bands of the shot ground to exact dimension. An 
excellent lot of Holtzer projectiles were passed into the Service in 
March, 1887. .-.v,. : 

French steel shells generally contain from J to 2 per cent of chromium. 
Fragments of point and base of Krupp^s shell fired against GriisoFs 
shield at Spezia in 1886, brought to England and tested, contained 
respectively 0*891 and 0*864 per cent, of carbon but no chromium. 


CHAPTER XIY. 

Abmoubed Stbuctubes. — Ships. 

It would be unwise to attempt to deal with this subject, further 
than to give a few facts and such general rules as may be useful to 
those who only are interested in the question, so far as it concerns the 
action of guns and armour. An armour-clad ship is a sufficiently 
important machine, and the number existing in the world is suffi- 
ciently limited for each ship to have an individual character and 
reputation, which is known and recorded in all centres of information 
on naval matters.^ At the Admiralty, for example, there exists a 
quantity of information, obtained in many cases confidentially, but 
which it is to be presumed would be utilized in time of war. It can 

^ JFor descriptions of sMps mAe Brasse/s « Haval Annual/* « King’s IVar Ships and HaYies of the 
World/’ and Kriegsschiffhauten Eronenfels.” The author is much indebted to Sir Nathamel 
Barnaby, the late Director of IVatal Construction, for answering all questions raised by to 
very fully. 
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lijirdly “ht* iloiibted that in ease -of war.-fereakin^ out \eitk any iiatioiij 
a xiescri;} 3 fciei!i of eiiek . of the enemy^s ships, witli a cut sliowiog all lier 
/cliaracteristic features, would' be issued to oar vi/ssels and coast 
batteries. Eveu under these eirciinistauces, a few notes as to tlie 
classification of sliips iiiiglit be useful, to those who li[iTe to eiigo.ge 
with ships without Imviiig made them their stud)'. For practical 
purposes, dealing only with theii’ armour, arriioiir-clad ships may be 
dividcal into the following classes: — (1), Bmmhhh^^ auth 

ffHm dlHi‘i'yjided, (2), MaMed ma-going ' modern, fgpes*^ mefnding hadjeUe^ 
cent ml had erg ^ and turreted mmkd vessels^ m mell m prnieeled SipA^} (3), 
dhdlem lerref. It will be found that vessels 'will not ranges tliOTiiselves 
exnxhdy midcw these classes, -wide as they are. 

(1). Ih^mdAhh ^ oldd^asMoned sMps^ mlth gum d^Hldhttled, In 
this class the armour is tliiii, rumiing* from al:)Out four and a-lial£ to 
six inches. It extends however in some case.s nearly entirely over the 
side of the ship. Thus, weak as such ships are, they can in hardly 
any pdace be attacked by shrapnel fire or that of me, -chine guns, or 
even fjuick-firmg 6-pounder guns. Their owm guns are distributed 
along the greater part of the side of each ship. The Minotaur^ or the 
Provence or (French) Heroine , fully represent this class. It is probable 
that- coniiiion shell from 12-inch guns might be used against them.," at tlie 
same time it is difficult to spe-ak with confidence, common shell having 
been, only ti‘ied against unbacked plates, and against the Humear^ 
when a 9 -inch shell got through her 4-incli plates and burst in the 
backing. .. Palliser shell filled, acted with terrible effect against the 
Ilnasear turreis, whose armour wms about the same thickness as most 
o'f this class (viz., 4*4 inches of iron backed by 10 inches of teak). As 
the armour of this class of ship is wrouglit-iron it must be perforated, 
and comes under the rules for that class of attack, that is, the effect 
depends on wmrk per inch circumference of shot. The fire of guns 
able only to partially penetrate the sides is useless, however long con- 
tinued, Such guns are only available for what has been termed tlie 
secondary attack (masts, &c.)' Ships of this class however might be 
■perforated by almost any modern rifled gun. Even the 7-inch old 
type Woolwich gun would perforate most of them directly (the JUnofemr 
up to over 1200 yards range). Being deficient of deck armour tliey 
are specially open to attack by plunging fire or vertical fire, l)iit as 
their guns cannot train through a large angle these vessels vronM 
engage nearly broadside on, a position favourable to the attack of 
their sides rather than their decks. 

Qaee [2) Masted sea-gomg modern tgpes. The characteristic of the 
annoured protection being that it is very thick in important places, 
while many parts are left without any armour. Generally speaking, 
the heavy guns are concentrated either in a citadel at the' centre of 


1 Sir N. Barnaby in Ms Naval Review of 1886 divides sMps into — (1) Armoured with, armcmrecl 
gim positions ; (2) Protected witb unarmoured gun positions j (3) Unprotected. 

2 Vide p. 129, 130, 1323 Vol. XIV. The disc struck out by tMs class of projectile would be 
impeded by backing to a great extent, and failing experiments it is difficult to speak mth any 
confidence. 
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the ship or in harbefcte towers, or turrets, but in some instances a 
broadside battery of medium guns exists without any armour. The 
Admiral Buperre, for example, has 14-54-mch guns [vide Eig. 1) 
without armour. Our own Shannon, Nekon {vide Pig. 2), and 
anipton have their 9-inch broadside batteries unpi’otected. These latter 
do not profess to take rank as fully armoured vessels, being termed “pro- 

Pis. 1. 
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tected sHps” wMcii are coBstnicteclfco engage witlitlieir most 

powerful guns, in wliicli ponition tliey are protected l)y armour botli in 
front of tie lO-inci gnus and across tie bows of tie vessel in a iiilk- 
iead. It does not seem worti wiile distmgmsliiiig tiis class^ liowever, 
seeing tiat iotli in tie 'Franci and Italian navies some of tlie most 
powerful sliips Imve guns similiaiiy exposed. It is only possil)lej, then, to 
direct attention to a few features tiat may be found, und to depend 
on individual descriptions of eaci sHp for farther information. Speak- 
ing generally, the French vessels have tie peculiarity of inormtirig 
their guns very high above tie water and firing them fM kfAelie^ not 
on tie disappearing system carried ont in oiir Tememire^ but 'wdth tie 
men exposed above tie iarhette armour. There is a steel plated 
structure overhead which protects them from the fire of inacHiie guns 
in tie tops of vessels, but tie exposure of the men to mitrailleuse end 
shrapnel fire is a remarkable feature in the French hmbeUe tower ships. 

These ships would seldom suffer from the attack of their decks by 
guns as they could very seldom be struck at a descending angle ex- 
ceeding 10®, and British ships, and probably many foreign ones, have 
deck plates to resist at 10® the same fire as the side armour resists 
direct. At anchor their decks might be assailed in a dangerous maimer 
by mortar fire, and often great injury might be done in the structure 
above the armoured deck. Their unarmoured parts might be attacked 
by common and shrapnel shells. Common shell require a quicker acting 
fuze than the Pettman G.S. to burst violently. Shrapnel being only 
required to break up, may be fired without any fuze,^ as impact against 
the thin iron side of the ship breaks them up. It would sekloni be 
possible to strike a ship below her armour belts even in the roughest 
weather in which she is likely to fight. A ship^s conning tower is 
an obvious object for attack. There is little to be done by cutting 
down her funnel.^ 

If the primary attack of the side armour is undertaken, it is 
important to know if it is iron, steel-faced, or steel. The former 
suffers only by perforation ; and partial pemtfation, even repeated 
many times, produces little effect in action beyond starting bolts and 
producing langridge. Steel-faced and steel plates suffer probably in 
proportion to the total energy of the shot striking them. Even the best 
steel filled shell are seldom useful against thick armour ; but this is more 
fully discussed under the head of Class 3. Fig. 3, p. 331, shows the 
Chilian vessel the Almirante Cochrane^ well known from her share in 
disabling the Muaecar [see p. 343) ; she is armoured from bows to 
stern at her water-line, her six heavy guns are in her central battery, 


iFtdJep. 120,VoI.XIV. 

2 The funnel may appear to be a tempting mark for light guns, but little can be done by striking 
it.aboTe deck, as the following consideration may show:— The boilers are placed low down in the 
hxiil, and the funnels must be measured from the fire grates. Suppose the total length of fiiimel 
to be 60 ft., and that it is cut down to 30 ^ 'The diminished power of generating steam will be to 
the original power in', the proportion of V'33 to v'SO, that is 5*5 to 1*1, The ratio^f the speed is, 
nearly proportional to the cube root of the generating power, that is, as to or 

about l*76S to 1*920. In other words, the vessel would only lose 1 knot in 12 by such an injury*--* 
though inconverdenoe might doubtless be felt from the escape of smoke on deck* 
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terminating at her main-mast. She is a fairly typical ship of her 
date (1874), designed by Sir E. Eeed. 

(Mm (3) includes all madless'^ iimet ships and mastless larlette ships: 
whether sea-g'oing or coast defenders. Generally they are more heavily ' 
clad, both on their sides and deck, and carry heavier guns, hut fewer of 
them than any other class of vessel. The lialia and Lepanlo {vide Fig. 4 
p. 332, and Fig. 5 p. 333) which have no side plates, and depend entirely 
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on larlette arniourj, anel liorizontal armour^ are remarkable exceptions. 
Tlie InflexiUe {vide Pigs. 6 and 6) Builio {vide Fig. 1, p. 334) Bandolo^ 
Ajax^ Colossus^ and Mdinhmjh^ are instances of citadel turret 

sliips^ and the Admiral class^ {vide Beniow, ¥ig, 8,) of barMte 
ships with unarmoiired ends. The secondary attack would probably be 
adopted against such lieawily clad vessels. On the other hand; such 
ships as the GiaiJou^ Breadmiight^ Thmderer {^ide Fig. 9) and Bevasia^ 
timi) are hardly open to any secondary attack. With regard to the 
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primary attack of the side armour, it is very important to know 
whether the ship is plated with iron, steel, or steel-faced armour. 
If iron it is useless to attack with projectiles that have not at least 
1000 feet striking velocity for each calibre in the thickness of the 
armour. Thus a 12-inch gun requires at least 1000 feet velocity for 
each 12 inches, 1500 for 18 inches, and 2000 for 24 inches. As the 
ship is seldom exposed to a perfectly direct blow, the chance of 
heavy armour being perforated is small, and it would be as a rule 
useless to fire steel filled shells, and much more chilled-iron filled 
shells at thick armour, oblique impact almost always bi-eaking shells 
up. If the armour _ is steel-faced or steel, the chance of perforation 
by a single blow is small in the most heavily plated ships, but 
continued fire may break up the armour. Guns which are no match 
for the armour, _and would be useless against it if it were wrouglit- 
iron, may assist in breaking np hard armour in long continued fire. 
Altogether the primary attack of the side armour of heavily plated 
ships, unless made by guns of power far out-matoMng the armour when 
it is steel-faced or steel, can only be expected to be successful if the 
ship is exposed a long time to it. Wrought-iron is more liable to 
perforation, but bears the continued attack of guns that cannot perforate 
it specially well. The nature of the armour might influence the choice 
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of guns employed m a.ttack This is most obvious if the forts as well 
as ships he tfiken into consideration. At the present time any foreign 
fleet lying olf a foreign armoured fort^ would furnish an example of 
the two kinds of arnioui*^ for the older ships would as certainly he 
clad in iroii^ as the forts would be covered with Grusonts chilled- 
iron aroiour, Wronght-iroii must he perforated. Chilled-iron must ' ■ ■ ■ 
he fractured. The fomier is effected' by shot in proportion to their 
powers of perforation, the latter probably in proportion to their 
energy. What is especially liable to mislead^ is the fact that gun^s 
powers are generally estimated according to perforation. Speaking 
generally, the iie\¥ type guns would display their powers best against 
ships, for tlujiigli total energy and racking pow*er has been increased ' 
in these guns, it lias not been at all in proportion to the increase in, 
power of perforation, beeaiise the small calibre assists perforation, but 
does not affect the question of total energy and total smashing blow. 

Thus the older-iksliioiied guns miglit do better against forts than 
might be expected, wdiile aipy smaller new-type guns w^ould only dis- 
play the full powers, witli whicli they are generally credited, against 
ships or other structures covered with armour sufliciently soft to admit 
of perforation. 

It appears to be generally recognised now that if ships are brought 
to anclxor, they are subject to attack of .their decks by mortar fire.^ 

It is hardly necessary here to discuss the ships that depend on their 
small size and powers of attack, and in which ai^mour is dispensed 
with. They are sometimes protected from m,acliiiie gun fire by steel 
shutte,rs, as in the larger cruisers built at Elswd.ck for China. Goal is 
utilized as far as possible, and the total parts of the ship are kept 
below the water line, {For coal, mle p. 339) . 

The Pob/phmMS can hardly be called an armoured vessel in the usual PoiypheBnij 
sense of the term, but she is covered with curved steel deck armour. 

The general figure of her structure in an incomplete state is shown in 
Figs, 10 and 1 i, p. 338. The entire turtle back,^^ to five feet below the 
water line, is covered with a Whitworth inch steel plate (45 tons 
tenacity). From 2| feet below the water line the turtle back is 
further protected by Whitworth steel scales {vMe Fig. 12) ten inches 
square and one inch thick, held by screws, as shown in figure (tenacity 
65 tons ) ; besides this plating she is constructed of double i-ineh ship- 
building steel of about 26 tons tenacity. The figures of the Polyplievm^ 
are not correct in all details, and are only intended to show the general 
form and character of the vessel. 


1 Vide Meppen ■ e,xpenmeat;s, 1879, p, 280, Yol. XIV. Eifled liowiteers liaye been ' supplied .to 
our coaling stations. 
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CHAPTEE XT. ' 

Goal' Pbotegtioy. 

Ik 1880j some experiments^ were conducted by tlie Oommittee on 
Ordnance^ of wbicli tlie kite Creneral Gordon^ c.b.^ was President^ witb. 
a view to ascerfainiiig tlie effect' of shells oii'Coal, in. order to obtain 
data as to the defence of iinarinoiirecl ships^ siicli as merchant vessels^ 
and also as to the siil)sxitiitio,n of coal resistance for that of side armour 
in battle ships, 

A coal tsnget 60 ft, thick was used in. order to represent the case of' 
a ship filled with coal from side to side* 

. The 6»iiicli E.B.L. gim vms employed at 100 yards range at coal 
without any fortification plates. 

3 Pailiser chilled shells filled with saiidj fired with 32 lb. charges, 
penetrated from 10 to IS feet, 2 broke up on impact. 

1 common shell filled and fimed, firing charge 34 lb. P., burst after 
penetrating 18 feet, striking^ velocity about 1850 feet. 

2 comnioii shell filled and foz^ed, firing charge 25 lb. P., and one 
double shell, siniilurly fired, burst after penetrating about 9 feet. 

Forttfimiiofi plakfi ikick^ were inserted in the coal 3, 6, 9 and 
12 feet from, the front, 

^ 1 Pailiser shell (weighted) firing charge 34 lbs. P., penetrated 
3 plates, entering 12 feet into the coal and 11 inches into the ground, 
another, similarly fired, penetrated 4 plates and 17 feet of coal. 

1 common shell filled and fuzed, fired with 25 lbs. P., burst .at 6 feet 
penetration, passed through first plate, and blew a hole through 
second one. 

1 double shell filled and fiized, charge 25 lbs. P,, burst at 8 feet, 
having passed through first and second plates, andniade a hole in third 
plate. 

1 double shell, similarly 'fired, burst at 3 feet, blowing hole in front 
plate, but not .reaching second plate. 

With forfificaikm piaies tJdcIc of mild steely fed from fron% 'no 

coal behind plates. 

1 Pailiser. shell weighted, charge 34 Ih, P,, shell broke up, fragments 
stopped by plate. 

1 Pailiser shell filled with powder, charge 84 lbs. ,* shell apparently 
burst, fragments did not reach back plate, 

FoHifimtlon plai^eBy thick, mild steel, at feet from front, total 

depth of coal 15 feet. 

1 Pailiser shell (weighted) chargee 34 lbs. \ 'shell broke up. Plate 
broken, maximum penetration of fragments 10 feet. 

1 Pailiser shell (filled with powder) firing charge 34 : Ihs., plate 
broken ; shell broke in two but 'powder charge not fired, total 
penetration 15 feet. ' 


.1 Hot giyen in D. of A.T^roceedixigS', Luf m a special report .pnnM MaroL P, 1881. 
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The S-incIi g%n was fired at 100 garis with 90 Ihs. P, charge. 

Without fortification plates. 1 Palliser sliell weighted^ penetrated 
26| feet^ 1 common shell (filled and fuzed) burst after penetrating 
15 feet. 

With l-in. fortification plates. 1 Palliser shelly, weighted^ penetrated 
4 plates and 18 feet of coal. 

With plates l\-m. thick, mild steel, at \% feet from the front. 

1 Palliser shell (fi.lled with powder) burst just in front of l|-in. 
plat ©5 blowing bole through this plate and the |-in. skin behind it. 

With plates \\-m. thick, of mild steel, 5 feet from the front. 

1 Palliser shell (filled) bursty plate broken^ maximum penetration 
of fragments 12 feet;, skin plate at 15 feet driven back 20 inches. 

It was concluded that a Q4n. Palliser shell (blind) with 34 lbs. firing 
charge, which, at 100 yards, had a striking velocity of 1850 feet, 
penetrated about 18 feet. 

Fortification |-in. plates placed vertically amongst the coal had little 
effect, their tendency is to deflect the shot, 

A l-|-in. plate of mild steel was equivalent to 8 feet in coal. 

Bursting charges of common and double shell had no incendiary 
and little or no disruptive effect. Palliser shell filled were less effective 
than weighted with sand. 

The 6-in. gun at 100 yards should perforate a solid unbacked plate 
of wrought-iron 10| inches thick. This may be taken as equivalent 
to 18 feet of coal. 

The pemtratwe power of Q4nch Palliser into coal with striking 1930 f.s. 
was abouk26| feet. 

Pour |-ixi. plates reduced the penetration by about 8 feet. 

If, as in the case of the 6-inch gun, a l-|-in. mild steel plate is 
equivalent to 3 feet of coal, the penetration with 1-inch plate should 
be about 28 feet. 

The common shell produced no incendiary effect. 

The 8-in. projectile at 100 yards should perforate 13| inches of iron, 
this should be equivalent to 26 i feet of coal. 


Conclusions and recommendations. 

20 feet of coal without plates is proof against 6-in, projectiles at 
short ranges, or 17 to 16 feet if a l|-in. plate be inserted. 80 and 
25 feet respectively would resist the 8-in. gun projectiles. With less 
coal more plates must be used. Steel projectiles would probably act 
better than Palliser projectiles, a large proportion of which broke up. 
It might be desirable to imitate the conditions of an. actual* .ship and 
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learn if projectiles penetrate decks after deflection. Also the dis- 
ruptiYe effect of large common shells and of steel shells charged with 
guncotton should be tried. 

It mmj be seem f rom the above that, roughly speahing^ % feet of coal is 
equivalent to 1 inch of iron?- 

It is to be remembered generally that vessels depending on coal 
protection would be more vulnerable as their time at sea increases and 
their supply runs out. 


CHAPTER XVI, 

Results Peoduced in Action. 

The first engagement that occurred between armour-clad vessels of ^perienL 
any class was that of the Merrimae with the Monitor? The Merrimach 
armour was inclined at an angle of 30^ with the horizontal ; it con- 
sisted of narrow bars of railway iron in two thicknesses^ making a 
total of 3 inches, laid on 20 inches of oak. The Monitor fired 11 -inch 
smooth-bores, with 15 lb. charges. Lieut. Very observes — ^""As far 
as can be ascertained, no material damage was done, nor should it 
have been expected.'’^ Had the 30 lb. charge been used during the 
action .... which doubtless would have been the case if the govern- 
ment practice had not so carefully excluded it, the muzzle-energy of 
the projectile would have been 2730 foot-tons or more than double 
what it was, and, as was afterwards proved by experiment, both in 
the United States and in Europe, every fair blow planted by the 
Monitor in the action would have smashed a hole. 

On April 7, 1863, the 'New Ironsides^ carrying 4| in. solid wrought- 
iron plates, backed by 21 inches of oak, took part in the general 
action with the Charleston forts. Captain Turner in his report says — 
Forcing her way up the Channel, she received the fire of the enemy 
generally obliquely, excepting when she fell off one way or the other. 

One of these shots striking the forward facing of a port shutter, 
carried it away instantly .... the damage done to this ship, 
with the exception of the loss of a port shutter is not material. The 
distance at which she received the severest fire of the enemy is about 
1000 yards/^ ^ It appears that the bolts were driven out by the impact 
of shot. The New Ironsides had a somewhat similar experience in an 
attack on Ports Wagner and Sumter on Aug. 16, and again on 


1 How rougli an estimate tMs must be is apparent from the fact that the resistances of plates are 
nearly proportional to the squares of their thicknesses, and that this is owing to mechanical 
reasons which cannot apply to the penetration of coal, the resistance of wMch must be probably 
nearly proportional to its thickness. 

2 Deyelopment.of Armour, Tory, p. 887. 

^ p, 301. 
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Sept, 10^ 1863. Sand bags were found valuable on botli occasions to 
prevent tbe flying of bolts and kngridge. In a 'period of 6 montlis 
tMs sHp was struck 193 tinaes^ and yet was never forced to go into 
port for repairs. 

' , Numerous examples of tke beliaviour of ironclads of tills date miglit 
be^ quoted from tke report of actions in tlie American War. Speaking 
generally/ it appears that injuries under tbe hottest fire hardly extended 
to more than the subsidiary parts of the vesseFs armour^ such as 
port-shutters^ bolts^ &c. Lieut. Very considers that evidence of 
weakness in laminated armour was ignored or slurred over. Captain 
(now Admiral) Simpson says — ‘^^The solid plates of haininered iron on 
the New Iromides^ though only 4| , inches in thickness^ resist the impact 
of shot much better than the 5 inches of laminated iron on the sides 
of the monitors.'’^ ^^The laminated iron when disposed in a plan© 
perpendicular to the flight of ■ the projectile^ does not seem to answer 
all demands ; but when disposed in the form of a turret^ no objection 
can be raised to it. The turrets are as near iinpregnable as any thing 
can be made. The only objection to them is the ‘^through bolts/^ 
which allow the nut to fly "when the head of the bolt is struck/^ The 
most vital and dangerous part of this construction is the roof of the 
turret;, which must he apparent to every one as weak. It can never 
be struck without causing damage. The roof of the WeeJimoIcen was 
struck at long range; the result was the fracturing of the thigh of 
one man and lighter wounds to two others.^ Captain Simpson wrote 
a remarkable report on the evil of turret pilot house and spindle 
system in October^ 1863;, strongly recommending the base ring and 
anti-friction roller system long since adopted in England, 

In February^ 1868^ during the war between ' Brazil and Paraguay 
the Brazilian monitor Alagoas was put to a very severe test ; she carried 
on her sides 4-| inches solid wrought-iron plates backed with 15 inches 
of teak, and a |-inch skin. Her turret carried 6 -inch solid plates 
backed by about 10 inches teak and two |-mch skin plates,^ an 

attack on some Paraguayan batteries she ivas struck 200 times/ her 
side armour being pierced 12 times and her turret twice. The 
armament of the batteries consisted of Whitworth 32-pr. rifles^ 68-pr. 
and' 120-pr. smooth-bores, and the range for the greater part of the 
time was less than 100 yards. The turret was very badly damaged ; 
nearly all the bolts being broken, and the wood backing being 
badly crushed in several places.^^ 

, .An October^ 1879, took place the fight between the Peruvian vessel, 
MnasmrJ' the Chilian ships. and Akdrcmte Coekmne. 

. The Hmscar was a single turret .vessel, carrying 4|-inch iron armour, 
tapering down to 2 inches at bow and stern, backed by 10 inches of 
teak, and a f -inch skin. Her turret had 5| inches iron (solid), 


^ Development of Armom’j Very, p. 413. 

2 Development of Armour, Very, p. 437. 

3, Tte engagement between the Shah and the MMascav does not concern the purpose of this 
work farther than to illustrate the bare fact that it is difficult to strike an adversary a Mi Mow 
under, the: condition of an actual running fight and to show the effect ..of a common . .shell . 
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13 indies teak^ and |~mcli skin. Her conning-tower had 3-iiidi plates^ 
backed by 8 inches teak^ with two |-mch skin plates of iron. The 
Emscar^ haying higher speed than any Chilian iron-clad vessel, had 
proved herself such a scourge, that the Chilian supplies had been cut 
off to a considerable extent. On May 21, 1879, she mercilessly riddled 
with shot, and rammed the nnarmoured Chilian ship Esmeralda yOixo^ of 
whose boilers had been blown up, and who was almost drifting about. 
The Captain, Captain Pratt, and part of the crew of the Esmeralda 
desperately attempted boarding on the two occasions when the Huascar 
rammed her, but the boarding parties were overpowered and slain, 
and she sank with nearly all her gallant crew, with her colours still 
flying. 

To capture the Hmsear the Chilians had cleaned and repaired the 
Cochrane^ and had improved her rate of speed so that she was at least 
as fast as the Iluasear, Two divisions were formed, one led by the 
Blanco j and the other by the Cochrane j which wex'e sister ships, carrying 
9 inches of armour, and 12|-ton 9-inch guns. The Blanco and two 
other ships found the Huascar and another Peruvian vessel, and drove 
them north into the path of the Cochrane ^ and two fast unarmoured 
ships. Captain Grau, commanding the Euasoar^ tried to pass north- 
east of the CocJit'cuie^ but was cut off and exchanged shots while the 
Blanco was above four miles astern. It is now difficult to trace the 
exact course followed by the ships,” but it appears that the Ettascar so 
far turned a’way froiii the Coehram as to receive a most destructive fire 
from her heavy guns firing ahead, while the Euascar^s fire was masked 
by her poop. A 9-iiich Palliser shell from the Cochrane partly destroyed 
the coiming-tower of the Huascar ^ killing Captain Grau and disabling 
the steering wheel. A similar shell peneti’ated the turret, killing most 
of the detachment, and a third entered the Captain^s cabin, and 
destroyed the steering tackles and some men trying to work them. 
How the Blanco came up and endeavoured to ram the Huascar^ but 
passed astern of her, turning the Gochmne off her course, and causing 
her to make a complete circle to avoid collision. About the middle of 
her circle, a large shell, believed to have come from the Blanco by 
mistake, passed coriipletely through the Goohrane abaft her battery, 
which, 'ffhoiigh it did not burst, did much damage, killing 2 and 
wounding 8 men. The Huascar was too far damaged to be able to 
avail herself of this opportunity to escape. The Chilian ironclads fired 
incessantly at her, their Nordenfelts cleared her deck, and silenced , 
the Gatling on her top. Another shell penetrated her turret, and 
bursting, splashed the left gun, killing the first officer and the men 
who were working itE The Mmscar^s steering tackles were destroyed 
a third time, and she soon after hauled down her flag. 

^ riiis is cliiefiy taken from Lieutenant M!adan’s spirited account in IT. S. Institution Proceedings, 
1881, Xo, CXII., p, 695. Wox OoeJiranef mde&g» Bf'p»Bdl. 

2 Vide also King’s War Ships and Havies of the World, p. 439, and Beyelopment of Armours 
hy Very, p. 438. King states that the Stmear kept her stem purposely away from the enemy, 
while Madan blames the Captain for not doing so. King states the Captain of the Suascar 
endeavoured to ram the Goclifaiiet and also that the remaiiis of the crew repulsed an attempt of 
the OMlians to hoard' and complete their capturo. 
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Both fhe OMliau vessels fired Pallisei' filled shells. Out of 76 romds 

from the 9-mch guns, and about 40 from lighter pieces, about 25 
appear to have been effective hits, at least 16 of them being made with 
the 9-inch projectiles. The Biiasmr fired about 40 rounds with very 
little effect, only 3 striking the Cochrane, and inflicting no serious 
damao-e. The was untouched. Lieutenant hfedan, R.N., who 

obtained his information from Chilian and Penman Officers, observes 
that “ the weak armour of the Ihmmir appears to have been woise 
than useless, as although it deflected three or tour .1 -inch shells, and 
resisted the smaller projectiles, yet it enabled tho' Chilians to dispense 
•with, imes and use Palliser shelly which biirsh after penetrating, with, , 

terrible effect.^^ ^ i 

' By the rale of thumb, it may be seen that the 9-iiicli shot, even with 

„ . . „ . T .. J. 9 X ioUil __ -IQ. 17 

1.300 feet velocity would be able to perforate aboui} ^ 

inches of iron unbacked. It is evident therefore 

glancing angle these shot would perforate the armour of the Hmscar,^ 

and the result was what must have been expected ™ 

attack as far as the Hnaemr^s armour wae concerned, f 

been expected that at close ranges, the Emscar might have 

the Cochrane, but not when running from her and striking her obliquely. 

Lieut. Madan enumerates the following injuries to the Emscar;— ^ 
(1.) Palliser shell entered forecastle, wrecked it, and broke stem. ^ 

(2) Carried away capstan. (3) Palliser shell glanced on turret, catting 

a groove 1 inch deep. (4) Palliser shell entered 
heiow upper deck on port side, burst over magazine hatch, choked 
turret machinery with Mrk, hut it did no material damage, as it 
„,orved e.sa,hte,..-a=. (6) Pallia, shell f ,“S 

deck and burst, splashing turret with fragments. (6) Palhsei shell 
entered turret to right of right gun, and struck right 
and burst, killing, it is said, all men in turret. The gun might still have 
been fired perhaps with one capsquare, hut it ceased hriug • V C 
shell entered tuLt to right of right gun near top, burst and s ruck 
left gun, injuring hut not disabling it, and killing or wounding dll thu 
crew it is said. (8 and 9) Struck and destroyed coimmg-tmver (o ms. 
iron and 10 ins. backing) No. 8 disabled figtitmg wheel below 
(10) Palliser shell glanced on funnel. (11) Palliser shell ®uteret 
engine room, bursting, and kilhng 4 men on u^er platform, but did 
not damage engines or men in charge. ( 1 ‘^) ,^^®'biser shell struck a 
12-pr. upper deck gnn, knocking off muzzle, (lo) Palliser shell burst 
inside officer’s cabin. (14) Palliser shell entered poop, (lo) Palhser 
shell burst in stern, cutting rudder chains, and killmg men. (io) 
Palliser shell burst in stern, injuring stem post and kilhng all men on 
relieving tackles. There were many minor injuries. 


1 These numbers are taken from hows to stem, not in their order of time.^ lieutenant M^an 

obtained Ms facta irom Chilian and Peruvian Officers, especially from tlie senior executive Officer 
of Cochrane. 
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- AEMOUE Am 1TB ATTACK BY AimiilEY. 

Naval Attack of Alesandeia Poets.^ 

Tlie attack of tlie forts of Alexandria in 1882 should he stndied in 
works specially devoted to it^ such, as the English and Amerioan official 
reports. Major Walfordj E.A.^ read a very full ' paper on it 'at the 
United Service Before discussing it briefly here,, it is 

well to make one or two remai’ks as to its general character. ■ First, 
it must he clearly understood that- the case is not considered as an 
instance of a fight between ships and really powerful sea " forts. A 
thoroughly well defended harbour would have mines laid down,-' 
rendering the inovement of ships dangerous. The water would, 
perhaps, be divided up into imaginary squares, and mechanism . might 
be provided for automatically direoting guns on each spot. Possibly 
- ships engaging at anchor might be assailed by rifled mortar or , howitzer 
fire. , Torpedo boats might also be encountered. In some cases there 
might be iDatteries on positions with high' command. The existence of 
such elements would make ■ an attack by., sea. a ' very : serious matter, 
undoubtedly such an operation as would need special reasons to justify 
it. 

In the case of Alexandria these dangers were not present, but com- 
plications and difficulties were not wanting ; for example, circumstances 
demanded that the ships should be sparing of annniinition.' The action 
was fought under conditions rendering it very difficult to distinguish 
the .features of the forts, and to direct the fire to good purpose. 

Moreover the vessels, with the exception of the Infismhle^ were by 
no means the most heavily clad or powerfully armed possessed by 
England. The TJuuiflerer class was wholly unrepresented. 

The attack should he regarded, then, not as generally representative 
of what might occur, but as an important . naval operation of a special 
kind whose complete success justified the judgment and skill with 
which it was co,n,diicted. 

Certain British ships, the luvmcihle, Momreli, and Penelope^ had been 
lying in the inner harbour of Alexandria up to July lOtli, and they 
then moved into position in the outer harbour {vide plan, herewith). 
To this may be perhaps attributed the fact that the Egyptians laid 
down no submarine mines, for it appears that they had an abundant 
supply of them, although only a limited quantity of cable was found. 
The general character of the attack may be seen from Lord Alcester^s 
orders, which were as follows : — 

There will be two attacks. (1) Prom the iiiskle of the harbour, 
in which the Invincible, Monarch, and Peuelojje, will take part. (2) By 
the Sultan, Superb, Temeraire, Alexandra, and Inflexible^ from outside the 
breakwater/^ On the batteries opening on the off-shore 

squadron in reply, every effort will be made by ships to destroy the 
batteries on the Ras-el-Tin Peninsula, especially the light-house 
battery bearing on the harbour. When this is accomplished, the 
Sultan, Superb, and Alexandra, will move out to the eastward, and 
attack Port Pharos, and, if possible, the Silsileh battery. The 

1 Extracted from Lord Brassey^a Xaval Annual, 1886. 

2 TiUe IT. S, Institution Proceedings, 1883, Vol. XXVII,, Xo. CXIX. 
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InflemUe will move dowa tMs afternoon to tlie. position off tlie Corvette 
pass assigned to her yesterday^ and be prepared to open fire on the 
guns, in the Mex lines in support of the in-shore squadron when' signal 
is .made. The Temeraire^ Sultan^ and Alexandra flank the works, on 
.Bas-el-Tin. The gnn-vessels and gunboats will remain outside^ ..and 
ke.ep out of fire until a favourable opportunity offers of moving in to 
the attack of Mex/^ 


The' strength of the ships and forts that . were , to be thus engaged 
may be seen generally from the following Tables 


Ship*s Name. 

Displace* 




Guns. 




§ i 
s s 

Draufflit 

Tons. 

80-ton 

16-in. 

25 -ton 
12-in. 

l.a 

rH 

rH 

18-ton 

10-in. 

d 

o . 

H 

l.s 

Oi CO 

d 

o . 

v.S 

u 

A 

4 

CO 


<!j CS 

of water 

Inflexible (Turret) 

11,400 

4 

— 

— 

— 




— 

— 

inelies. 
24 to 16 

feet. 

25* 

MonarcK (Turret) ...... 

118,320. 

— 

4 

— 

— 

2 

— 

1 

— 

— 

10 to 8 

26 

Temeraire (Barbette).,. 

8,540 

— 

— 

4 

4 


— 

— 

— 

— 

11 to 8 

274 

Alexandra. 

9,490 

— 

— 

2 

10 

— 

— 

— ^ 

— 

— 

12 to 8 

264 

Sultan 

9,290 

— 

— 

— 

8 

4 

— 

— 

— ^ 


9 to 6 ! 

,274 

Inyincible 

6,010 

— 

— 


— 

10 

— 


4 

— 

8 to 6 

22^ 

Superb 

9,100 


— 

— 

16 


— 

— 

— 

— 

12 

264 

Penelope 

4,470 


— 

— 

- 

— 

8 

— 

— 

3 

6 to 6 


Total Guns... ... 


4 

4 

6 

38 

16 

8 

1 

4 

3 




The batteries of Alexandria had the following armaments ; — 


RIFLED G-UNS. 


Forts and No. 


Mounted. 



Unmounted. 

Total. 

on Plan. 

10-in. 

M.L. 

9-in. 

M.L. 

S-in. 

M.L. 

7-in. 

M.L. 

40-pr. 

B.L. 

lO-in. 

M.L. 

9 -in. 
M.L. 

Silsileli (1) 

— 

1 

1 


— 

^ ■ 

2 

4', 

Pharos (2) 

1 

3 

2 

— 

' 2 


— ... 

" , ■ 8 

Adda (3) 

1 

3 

1 

— ' 

— 

— ' ■■ 

— ■■ 

' 6 

Ras-el-Tin Lines 'i 

Eas-el-Tin Fort... J 

1 

3 

2 

2 

1 

— 


..9' 

1 

4 

1 

— 


. 


,6 

Oom-el-Kubeba (7) ... 

■■ 

— 

2 

— 

: . ", 

,, 

— ■ 


Mex Fort (10) 

1 

1 

3 


■■ : 

b;,. 

4 

■ 11 :,, 

Total ... ... 

s' , 

15 

16 

2 

3 

V; j 

2 

: .6 

... - .J 

45 




Mounted Rifled Guns itt all ... 37 Unmounted Guns ... 8 
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SMOOTH-BORE GBSTS AND MOETAHS. 


I 


It may be seen from the above Tables that while the guns of the 
^ fleet were much more powerful than those of the forfcS; some of the 
latter mighty under reasonably favourable circumstances^ perforate the 
armour of all the ships except the Inflexible. 

The guns and projectiles were supplied from Blswick; and correspond 
to the service old type Woolwich M. L. armaments carried by the 
British vessels. 

On the morning of July llth^ 1882^ at about 7 a.m., the British 
fleet opened fire in the order detailed by Lord Alcester. The position 
of the ships may be seen approximately in the plan. 

The Immdble (flagship) and Penelope engaged at anchor in the outer 
harbour against the earthworks at Port Mex at 1500 yards range. 
The Monarch acted with them under steam against Ports Mex and 
Oom-el-Kubeba^ as well as eleven gunboats. The Temeraire supported 
the attack from the central pass into the harbour at about 4000 yards 
range, and the Inflexible in the Corvette pass divided her fire between 
earth and masonry forts, Oom-el-Kubeba at 4000 yards, and Ras-eL 
Tin at 2700 yards. The Alexandra^ Superb, and Sidtan, engaged all 
forts between Ras-el-Tin and Pharos, chiefly, at first under steam, at 
from 1500 to 2000 yards, and at length anchored at about 2200 yards 
distance. The gunboats, Helicon, Condor, Beacon, Bittern, Cygnet, Becoy, 
assisted as opportunity offered. 

At about 10.30 a.m., Ras-el-Tin and Mex Ports were to a great 
extent silenced, and the Alexandra, Sultan and Superb attacked the 
centre battery and other forts farther to the east, the Inflexible and 


Forfe or Battery 
aad Ho. on Plan. 

Oims. 

Mortars. 

Total 

S. B. pieces. 

16»in. 

10-in. 

6-6-m. 

20-m. 

13-in. 

12-m. 

ll-inv 

Fort Silsiieh (1) 

— 

3 

— . : 


1 

■ 


4 

// Pharos (2) 

— 

6 

31 

— 

4 

— 

' — 

41 

n Adda (3) 

— 

14 

— 

— 

'5 

— 

— ■■ 

19 

Eas-el-Tin Lines 1 

4 

15 

11 

1 

6 

1 

2 

40 

H4)- 









Fort Bas-el-Tin } 

2 

5 . 

21 

— 

1 

— 

. 2 

31 

// Saleh Aga (5)...... 

— 

4 

8 

— 

— 

— 


12 

Battery (6) 

-- 

2 

2 

— 

— 


— 

4 

Fort Oom-le-Kubeha (7) 

~ 

6 

10 

— 

1 

1 

- 

18 

// Eamaria (8) 


2 

3 

— : 

1 


— 

6 

Mex Sea Lines (9) 

4 

11 

9 

— 

— 

— 

— 

24 

r, Port (10) 

— 

4 

6 

— 

3 

2 

- 

14 



1 

^ 

V 



j 








V ■■ 



Mounted S. B. Guns in all .. 

. 182 

Mounted Mortars ... 31 


213 


Effect of fire 
on. forts. 


B 48 abmoxjb abtd its attack by artilleby. 

Tememire ooming round and joining in tlie work. The St(,perh attacked 
Addaj the Pharos ; and the InflexiUe, hoth. these forts. A 

shell from the Superb blew up the magazine in Adda^ and silenced it 
about 2 p.m. The Monarch had silenced Oom-ehKiibeba about 1 p.m. 
The Temeraire^ Inflexible^ and Superb^ silenced Fort Pharos about 2.30 
p.ni.j and the centre battery ceased to reply to the Sultan Alexandra 
about the same time. A battery at Hospital or Bluff Point was the 
last one silenced at about 3 p.m. At about 1 o^ clock a party in a boat 
very gallantly landed and destroyed the guns in Port Mex. 

The effect of the ships^ fire on the various works was as follows 

Port Silsileh (not much engaged)^ a regular fort^ chiefly earthwork^^ 
suffered little damage. 

Port Pharos^ masonry with casemates^ suffered severely/ casemates 
riddled and choked. Three guns and carriages wrecked and others 
choked. One gun on the reverse face carried away and thrown on 
to its muzzle in the ditch 30 ft. distant. The rifled guns were silenced 
before the smooth-bores in the casemates^ although the loss of life in 
the latter must have been out of all proportion to that in the former. 

Port Adda;, earth revetted with masonry. Parapets cut about but 
not materially injured. Three guns struck and put hors de combat. 
The fort was wrecked by the explosion of the magazine^ otherwise it 
might have continued firing. 

Eas-el-Tin Lines (from Hospital Battery to Eas-el-Tin Port). 
Masonry and earth. No guns actually disabled although struck ; 
several put out of action by being dismounted ; or by the carriages 
being broken^ or choked with debris. 

Eas-el-Tin Fort (masonry and earthy but with thin parapets). All 
rifled guns fairly put out of action^ either by fire of the fleet or by 
accident. This fort fought better and suffered more than any other. 
The parapets were much cut about and buildings riddled. 

Port Saleh Aga an insignificant work^ but with a command of 
60 feet. One S.B. gun dismounted. 

Port Oom-el“Kubeba 80 ft. command^ masonry and earthy with 
good profile. Parapet suffered much from Inflexible 80-ton gun shells. 
One gun destroyed. 

Port Kamaria untouched^ probably did not engage in action, 

Mex Sea Lines^ about 25 feet highest command; guns firing en 
barbette over earth parapets, 15 to 18 feet thick. One or more guns 
dismounted by fire of ships. 

Mex Fort, 22 feet command; guns en barbette i parapet 

unrevetted ; parapets hardly injured, but buildings almost swept away. 
Three guns struck by shells and put out of action, and others by 
machine gun or shrapnel bullets. Two 10-inch guns received great 
protection from a wall some distance in front, which caught shells 
aimed at the guns ; both the latter were struck, but not materially 
.injured. . 
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Port Marsa-el-Kamt kad no defensive power. Port Marabout was 
attacked by gunboats. No guns were dismounted. 

The skips received tke following injuries : — Tke Infiexihle, penetrated 
in iinarmoiired parts^ and a good deal knocked about aloft. Monarch 
and Temeraire untouched. Alexandra^ struck sixty times^ but not 
seriously injured. Sultan^ Invincible^ and Superb^ armour indented, 
and minor injuries sustained. ■ 

The Penelope hulled eight times, but no serious injuries caused. A 
small slice cut off one gun near tke muzzle. 

The American Official 4 written by Lieut.-Oommander Goodrich, conclusion, 
contains among other conclusions — 

(1 ) Command is important for forts. (2) 30 feet of earth stops all 
projectiles. (3) Embrasures should be cut deep below crest. (4) No 
guns should be mounted en barbetle, (5) Guns should be painted the 
colour of the works. (6) The value of armour has been under-rated. 

(7) Modern guns with flat trajectories are not the best for attacking 
earthworks. (8) Some ships should carry howitzers. (9) Vertical 
fire should be studied. (10) Disappearing guns firing en barbette are 
very efScient. (11) Ships gain more in accuracy by anchoring than 
they lose in increased exposure to injury. (12) The swell told against 
the shooting, especially of ships engaging broadside on. (13) Shot 
not aimed at guns or magazines are thrown away. (14) Vessels do 
not fight on even terms with forts. (15) Ports could not stop ships. 

(16) The forts might have been repaired and action continued. 

Major Walford, E.A., forms conclusions agreeing with some of the Mj. Waifora 
above, and points out the advantage of counter-guards in advance of 
batteries, also of traverses, parados, and mantlets, and the evil of 
stone and brick in batteries. He recommends guns being strongly 
pivoted, well forward. 

The additional suggestion may perhaps be made, that forts might 
mask or reserve their most powerful guns until they had drawn a large 
quantity of the ships^ ammunition. It would be difficult for a fleet to 
detect such a practice, and the masked guns might obtain a better 
opportunity of damaging ships, if the latter became emboldened to 
draw, in to closer range. 

Special causes, as noticed before, made accurate firing from the Admiral le 
ships almost impossible. The conditions of sunlight and of the works 
made it very difficult to distingnish the guns and objects aimed at. 

Admiral Le Hunte Warde, who commanded the Superb j states that 
while the vessels were in motion, it was necessaiy, as fast as the smoke 
cleared, to identify objects aimed at from a new point of view, and 
then to fire at them at an altered range. So difficult was this, 
that to deal effectually with the forts it was Judged necessary to 
anchor. , 
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AETILLEEY FIRED FROM RAILWAY WAGONS* 


MesuU of ArtiUery experiments dtirinp the Camp of ^Exercise at Delhi, on the 
17ih, 19th and 20th of Jammrp, 1886* 


COHMUHICATEB BT 

D.-A.-GBNEEAL, E.A, 


These experiments were conducted on the main line of the Rajpufcana- 
Malwa Railway^, at the 3rd mile stone from Delhi, and opposite the 
military siding. 

The ordnance used on each occasion was a 40-pr. B. L. gun, mounted 
on a wooden naval gun carriage. 

The railway trucks used were the lightest and heaviest descriptions 
of low-sided wagons in use on the Indian metre-gauge railways, 
namely : — 

I. A military low-sided wagon, having wrought-iron underframes, 
and timber sides, ends, and floor ; the sides and ends arrang'ed 
to fall flush with the floor. The inside dimensions of this 
wagon were 13 feet 5 inches by 6 feet 3^ inches. The 
unloaded weight of the wagon was 2*87 tons, and the gross 
weight (including the load) was 9 tons. It was mounted on 
4 wheels. , ' 

II. A low-sided grain wagon constructed entirely of wrought-iron 
(except the axle boxes) mounted on two American type 
bogie frames ; each bogie frame mounted on 4 wheels, — or 
the whole wagon on 8 wheels. The floor dimensions of 
this wagon were 25 feet by 7 feet. 

Its unloaded weight was 5*36 tons. The axles and bearing 
spiungs were strong enough to bear a gross load of 24 tons. 


riBrST SEBIES— January 17t2i, 18a6« 

Officers present : — 

Lieut.-Col. Wallace, E.E., QomuUing Mnghieer, 

Major Agent, B. B. and C*I. Bailwag* 

Captain Mobebly, E.A.'„ 

Mr. McIvor, G.E., District Engineer, E^-M. Eailway* 

Mr. W. E. S. Jones, Carriage and Wagon Superintendent, E*~M, Railway , 

BiB^ermenf No. J. {Bmpty wagon). — 40-pr. B. L. gun shotted, 
mounted on a low-sided military type wagon, as shown in accompanying 

7. voi, XV. 46 
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diagrams^ Figures 2 and 3^ floor covered witli deodar sleepers^ side at 


rear of gun strengthened by teak bar 12 inches 

X 4 inches. 


Tons. 

f wagon complete ... ... 

... 2*87 

Weight of \ sleeper floor 

... 0*4 6 

(side bar ... 

... OT 


. 3*43 

„ gun and carriage 

... 2-6 ; 

Total weight 

... 5*03 


Prejoarationfor 1st shot . — Ballast under liorn plates of wagon cleared 
to allow wood packing to bear on road sleepers, space between wagon 
horn plates and road sleepers tightened with wood packing. 

Position of Gun . — Over centre of leading wheels, gun laid to fire 
broadside to wagon, height of centre of gun trunnion from surface of 
rails, 6 feet 2 inches. 

Result of first shot . — Eecoil of gun caused wagon to rock backwards 
and forwards dangerously on the packing placed between the road 
sleepers, and the horn plates. Body corner knees bent | no further 
damage to wagon. 

Preparation for 2nd shot . — Two sleepers placed as props, as shown by 
the dotted lines in Fig. 3. 

Position of Gun . — Same as for 1st shot. 

ReMiU of 2nd shot . — Eecoil of gun caused props to radiate upwards ; 
to lift the wagon with a torsional movement, and to derail the trailing 
wheels of the wagon — no fui’ther damage to body knees, or other 
parts of wagon. 

Preparation for 3rd shot . — The wagon was quickly re-railed, the 
props were removed and timber packings were placed to within one 
inch of the wagon horn plates. 

Result of 3rd shot . — ^Eecoil of gun caused wagon to heel heavily on 
the timber packings placed under the horn plates, and to rebound 
forwai’d; but the wheels returned to their places on the rails, No 
farther damage to the body knees or to any of the wheel or other gear 
of the wagon. 


SECOMB SBBIES-Jaauary IStli, 1886, 

Officers present : — 

Liexjt.-Col. WALlACii, E.E., Consulting Engineer. 

Major W. S. S. Bisset, E.E., Agents B. B. and C. I. Mailwag. 

' : GArTAiN Moberly, E.A, 

Mr. MagIvor, C.E., District Engineer, M.-M. Rdltcag. 

Mr. W. E. S. Jones, Carriage and Wagon Superintendent, R.-M.Mcdltmg. 
Experiment No. 2 {Empty Bogie 40-pr. B.L. gun shotted, 

mounted on an iron low-sided bogie wagon, as illustrated in the 
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I, 

I 


accompanyiiig/clmgmiB 4 5 and' 6, Portion, of floor covered 

with deodar sleepers. Props of deodar (old .sleepers) secured by four tie 
rods Pinch diameter^ in the manner shown^ to the sides of the wagon 
in front and rear of gun when placed to fire broad-side to the wagon. 

Tons, 

rwagon complete ... 5*36 

Weight of < sleeper platform ... 0*60 

(side props ... ... 0*09 


6*05 

gun and carnage 2*6 


Total weight ... 8*65 


Preparation for 1st shot, — Ballast cleared from underneath horn plates 
of wagon^ to admit of wood packing being placed on the road sleepers. 
Distance between horn plates and top of packing If inches, 

Poniion of Gtm. — Over centre of leading bogie truck; and chained 
to front side propS; gmi laid to fire 1| degrees of lateral deviation 
from broadside. 

Height of centre of gun trunnion from surface of rail 6 feet 
4 inches. 

Eestdt of 1st Shot, — Recoil of gun caused wagon to heel over and 
bear heavily in the packing placed between the horn plates and the 
road sleepers, and to break one of the temporary props fastened to the 
side of the wagon ; no damage to working gear of wagon. 

Preparation for 2 rid Shot, — Gun laid as for first shot in this series, 
space between horn plates and top of packing placed on sleepers, 
3 inches ,* putty tell-tales placed on top of horn plate packing. 

Result of 2nd Shot, — The recoil of the gun caused the wagon to heel 
over 2 inches in the rear, and | of an inch in front of the gun. 


THIBB SERIES.— Jamixarj 20tli, ISSe. 

Officers present : — 

Colonel Minto Elliott, E.A., Adjutant General of Artillery, 
Lieut.-Col. Wallace, R.E., Consultvmj Engineer, 

Major W. S. S. Bisset, E.E., Agent, B. B, and 0 , 1. Railway, 
Captain Moberly, R.A; 

Mr. McIvor, District E^igineer, Rajputana-Mahoa Railway. 

Mr. W. R. S. Jones, Carriage and Wagon Supt, R.-M. Railway. 

Experiment No, 3 {Weighted Bogie Wagon,) — 40-B.L, gun shotted, 
mounted on an iron low-sided bogie wagon as illustrated in the ac- 
companying diagrams, Nos. 7, 8 and 9. Floor covered with rails, on 
top of which deodar sleepers formed a platform, props of sal 24 inches 
X 12 inches placed in front and rear of gun carriage, and secured to 
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the sides of the wagon by four tie rods one-inch diameter^ placed 
take the recoil of the gun when the latter was laid to fire broadside 
the wagon. 

Tons. . . 

i empty wagon 5*36 

::: VA 

rails ... ... 10*0 


to 

to 


gun and carnage 


16-54 

2-6 


Total weight 


19-14 

Preparation for 1st Ballast cleared from underneath horn 

plates of wagon^ to admit of wood packing being placed on road 
sleepers. Distance between horn plates and top of packing ranged 
from 2 J to 3 inches ; putty tell-tales placed in packings of leading 
bodies. 

Position of Gun. — Over centre of leading bogie^ (as for second series) 
tackle of gun secured to the front side props ; gun laid to fire broad- 
side to wagon ; height of centre of gun trunnion from surface of rails 
7 feet and \ an inch, 

Eesult of 1st Eecoil of gun caused wagon to deflect the 

bearing springs -xV of i^ich in the rear; and of an inch in front of 
the gun; no deflection in the springs of the trailing bogies. The 
tackle fastened to the front props seemed to take the whole of the 
recoil of the gun ; two of the lower tie rods (which secured the props 
to the side of the wagon) gave way, allowing the gun to recoil 
10 inches beyond the rear side of the wagon. Wheels of wagon did 
not move from their positions on the rails ; no damage to any of the 
details of the wagon. 


rOUH,TH SEBIES-January 20tli, 1886. 

SAMB OPBICEES PBESIOT AS POE ThIED SEEIES. 


Experiment No, 4 {weighted low-sided wagon.) — 40-pr. B.L. gun shotted, 
mounted on a low-sided wagon, as illustrated in the accompanying 
diagrams, Nos. 10,11 and 12. Floor covered with rails, on top of 
which deodar sleepers formed a platform. Tie rods connecting the 
sides of the wagon together were placed at the extreme ends of the 
wagon ; in other respects the wagon was the same as in the first series. 

Tons. 

T empty wagon . ... ... 2*83 

*3 side bar ... ... 0-1 

■ 1 sle 


Weight of - 


sleeper floor 


(.rails 

gun and carriage 

Total weight 


0-67 

4*0 

7*6 

2-6 


10*2 
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Preparation for 1st Sht . — Ballast cleared from nnderaeatli horn plates 
of wagon to admit of wood packing being placed on the road sleepers. 
Distance between horn plates and top of packing, and of rear packings 
2i and 2| inches respectively; between front packings 2 inches and 
1 inch respectively. Putty tell-tales placed in front and rear packings. 

Position of Gm - — In centre of wagon, and laid to fire broadside to 
wagon f tackle secnred to ring bolts in floor, height of centre of gun 
trunnions from surface of rail, 6 feet 10| inches. 

Result of 1st Shot . — Recoil of gun caused the wagon to heel over 
and touch the rear packings lightly, and, by reaction, to deflect the 
bearing springs if of an inch in front of the gun. 

Preparaimn for 2nd' Space between horn plates and packings 

increased to 3 inches. Putty tell-tales placed on packings. 

Result of 2nd Shot . — Recoil of gun caused the wagon to heel over in 
the rear of the gun If | inches and 1| inches respectively, and the 
reaction deflected the bearing springs in front of the gun if and | 
inches respectively. 

Gun rocked considerably, wheels of wagon on front side of guns 
lifted about 2 inches from the rails, rear wheels did not move; no 
damage to any of the details of the wagon. 


Bemarks hy the Carriage and Wagon Superintendent^ 
Bajptitana.-Malwa Bailway. 

These experiments prove : — 

1. That 40-pr, guns cannot be safely fired from either : — 

(a.) Small empty wagons mounted on four wheels. 

(6,) Small wagons weighted up to 10*2 tons. 

(e.) Empty bogie wagons mounted on eight wheels. 

2. That a bogie wagon loaded to 19*14 tons was perfectly stable 

when fired from broadside with a shotted 40-pr. B.L. gun; 
when so loaded and fired, the deflection of the wagon bearing 
springs was actually less than half an inch. 

The Carriage and Wagon Superintendent,- Rajputana-Malwa Railway, 
is therefore of opinion that an armour train carrying heavy ordnance 
is perfectly feasible on a metre-gauge railway ; and provided that 
weighted bogie trucks are employed for the heavy guns, such weighted 
wagons are perfectly stable on their own wheels, and need no props or 
other supports. 

The present working widths of metre gauge vehicles are too narrow 
to admit of the free working of heavy guns. But, in war time, they 
could be made of any width up to 8 feet 6 inches outside dimensions. 
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without fear, of . comiD.g,in contact with any fixed structures. : 'Existing 
four-wheeled covered vehicles, when armoiii’-plated,. would .have ample, 
space in which to work Nordenfelt guns, as well as for Infantry. 

W. E. JONES, 

Carriage and Wagon Bu^ermtenientj 

Majptdana-Malwa^Bailwap 


MeTTbafhs hy the Agents S. und (7. X Mailway. 

Mr. Jones^ memorandum gives full details of the experiments:— 

I concur with him that it would be dangerous on active service, 
where an accident would endanger the capture of the armoured train, 
to fire broadside a 40-pr. gun, mounted on such a carriage as was tried 
at Delhi, from off an ordinary four-wheeled metre-gauge wagon, 
whether light or loaded. 

My observation of the results of the 2nd and 3rd series of experi- 
ments did not lead me to differentiate so strongly, as Mr. Jones has 
done, between the degree of safety in firing from the empty and 
loaded bogie wagon. Both were moderately safe. 

My opinion is — 

That to ensure safety from heeling over, clips should be used to 
clamp the wheels of the wagon to the rails, leaving the body 
and springs of the wagon free. 

That a special gun carriage should be devised (as low as 
possible) with a hydraulic or other check to recoil, and of 
suitable dimensions to allow of its being traversed freely in an 
ordinary metre-gauge wagon. Such a carriage is wanted for 
Field Artillery, as well as for the 40-pr. gun. 

That with these arrangements, an armoured train can be satis- 
factorily used on metre-gange rolling stock, and that a 40-pr. 
gun, though inconveniently large, can be safely fired even 
broadside from bogie wagons, and probably, by using the clips 
suggested, from four-wheeled wagons also. 

W. S..S. BISSET, Majoe, E.E., 

Agenty B, B. and I, Mailway. 


From — Captain W; F. Gr. Mobebly, E.A., late in charge of armoured 
train. 

To — The Officer Commanding Eoyal Artillery, Eawal Eiiidi BiYisioii. 

Eawal Eindi, SO th April, 1886. 

I have the honor 'to forward a report on experiments carried out 
with 40-pr. E.B.L. gun on metre-gauge railway wagons, in the 
neighbourhood of Delhi, 
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2. The gun was mounted on a wooden garrison, standing carriage, 
altered as already reported, and not on a naval gan carriage as stated 
in the printed report. 

8. I do not think that a heavy field gun could ■ be fired from any of 
the wagons tried^ mounted in the manner in which the 40-pr. R.B.L. 
gun was mounted, as although, when the gun was fired from the' loaded 
bogie wagon as described in 3rd series, the springs were not seriously 
deflected, the oscillation of the wagon was so great that the gun, after 
recoil, ran itself up again as far as it would go, and I do not think 
that the men necessary to work the gun could have stood in the 
wagon. 

4. The wagons are far too narrow for the efficient working of the 
gun. It was found impossible to traverse the gun through a right 
angle without lowering the side of the wagon to enable the rear of the 
gun carriage to pass outside altogether. This could not be done if the 
truck was armour-plated. 

5. The wagon was so narrow that the gun could not be fired at all 
except along the lino of rails, and at right angles to it, unless the sides 
of the wagon wore made sufficiently strong to bear the whole shock of 
discharge when the rear of the carriage was against the side of the 
wagon. 

6. I think that by a.n adaptation of the carriage and platform for 
S.B.B.L. 32-pr. 42-cwt. gun, as described in ^^jist of Changes in 
War Materiel, Home, 4509,^^ issued with ^^Army Circular,^^ dated 
1st July, 1882, to enable tlie platform to be traversed on a central 
pivot, a gun could be moiinted on a metre-gauge wagon by slightly 
curving the sides, making them fish-bellied in shape. 

7. By the use of such a carriage and platform the working of the 
gun would be much facilitated, as experience showed that it was very 
hard to work the 40-pr. R.B.L. gun in such a confined space. It 
would be necessary to fit suitable elevating gear to the carriage, as, 
when firing at riglit angles to the lines of rails, handspikes could not 
be used for elevating, owing to the very limited space. 

8. Moreover, with such a carriage and platform, the shock of 
discharge would be more evenly distributed over the whole of the 
floor of the wagon, and the oscillation would be very much diminished; 
if a bogie wagon were used, the racers could be laid so as to be 
over one of the bogie carriages, thus materially sti^engthening the 
floor, and diminishing the oscillation. 

9. When the train was in motion the gun could be traversed into a 
position parallel to the line of rails. 

10. Printed report and diagrams attached. 


No. 593, dated Rawal Pindi, SOth April, 1886. 

Forwarded to the Deputy- Adjutant-Greneral, Royal Artillery. 

M. W. Ommaotey, Lkut-Oolonel^ 
Comm(i%ding Hoydl AHillery^ Ra/ival PiifiM Divuion* 
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STABLE MANAaiMENT IN INDIA. 

BT 

MAJOE a W. M. TUENBULL, E.H.A. 


As a great deal lias lately been written about stable management in 
India, I yenture to give mj experience as to the chief causes of horses 
of batteries and regiments losing condition. I think the reason will 
probably be found in either one or other of the following points : — 

1. They do not get their Mi allowance of gram. 

2. Feeding during stable hours. 

3. Feeding out of nose-bags either in barracks, canap, or line of 

march. 

4. The gram is soaked too much. 

5. Insufficient bedding. 

6. Insufficient grooming. 

7. Use of pots or pans by syces. 

8. Insufficient water. 

9. Insufficient grass and of bad quality. 

The gram has to go through several hands before it reaches the horse. 
The contractor can give short weight if the N.-O. officers who see it 
weighed stand in with him. The line orderly can steal it, the men 
grinding it can do likewise. The first can be checked by an officer 
having it re-weighed at odd times during the week. The two latter 
can be prevented by proper precautions. 

The gram shed ought always to be locked, except at feeding times, 
and the key kept by the Sergeant-Major. When the gram is being 
ground the syces performing the work should be locked inside, care 
being taken that no gram can be passed out of the windows. 

Some years ago on joining a battery, I found the horses not looking 
well, so set to work to try and find out the cause, but for a long time 
could discover nothing. One day as I was riding near the gram shed 
I saw a woman with a bundle coming from the direction of it. I found 
the bundle contained gram. I got off my horse and went quietly up 
to the gram shed and discovered the wife of a syce (who was inside 
grinding gram) holding a little child up to the window and the father 
passing gram into his hands. The door of the shed was locked, and the 
windows closely barred, but there was just room for a very small child'^s 
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hand to pass between. I quote iMs to show bow careful sapeiTisioa 
mast be. I expect a lar^ amoEnt of gi*am had beea stolen continually 
ill this manner. After this discovery the iiorse5i daily improfod k 
coaditioB. 

Gram should bo of th© best quality, free from dirt, kimMmr and 
mouldy grains, and free from wesTiL 

Feeding daring stable hour is a mistake ; a horse, likes to b.e quiet 
when feeding ; soma batteries, feed at the stable hour, for fear syces 
should steal the gram in the absence of th© Europeans. I do not 
belieTO this, if proper precautions are taken. One European per sub- 
division ought to be told off daily to seo the horses fed, and if this 
duty is properly performed their is little or no fear of any stealing 
taking place. 

In my opinion horses ought never to be fed out of nose-bags ; they 
swallow a lot of wind and lose a great deal of their feed by chucking 
their heads up, and do not digest so well as when fed out of troughs or 
on blankets. If there are no troughs the horses should be fed out of 
blankets, and the syces should always sit at their horses heads while 
they are feeding so as to prevent them wasting their food or fighting 
with their neighbours. 

Gram ought only to be moistened, and directly it is mixed it ought 
to be given to the horses as it soon gets sour. In the cold season the 
best feed in my experience is three-quarters gram and one-quarter bran 
with a handful of chaff ; if the latter cannot be obtained a little Moom 
is an excellent substitute. In the hot weather one-half bran and one- 
half gram: A little salt ought to be mixed with each feed. The chaff 
keeps a horse from bolting his food and thus makes him digest better. ^ 
Three or four pounds of carrots should be given every day when 
procurable and funds admit of it. A few pounds of lucerne occa- 
sionally is an excellent thing. 

A good bed I consider is equal to an extra feed; the Government 
allowance is very small, some six or eight lbs. a-day, according to the 
season, but arrangements should be made to buy straw^ or some substi- 
tute, when it is cheap, and stack it ; if the grass fund is properly 
managed there ought to be enough money for the purpose. 

No horse can look well unless he is thoroughly groomed, and great 
care should be taken that during stables there is no idleness. A thing 
that is sometimes overlooked is litter marks, these should be removed 
after picking out feet. The extremities of a horse are sometimes 
neglected , — 1 mean manes, tails, and legs, these should shine like the 
body. Europeans dislike stooping down to groom, natives on the 
other hand like it. A good plan is to have the last ten minutes at 
morning stables for all hands to groom legs. At evening stables ten 
or fifteen minutes should be given to wisping, and every wisp made to 
tell. Wisps are better old than new. Ten minutes ought to be given 
for manes and tails. 

Horses ought never to be made to stale in pots or pans. For ex- 
ample : — a horse wants to stale, the pot is perhaps lying some little 
distance off,* the man gives him a dig in the ribs and goes for the pot,' 
when he returns probably the horse will not stale, so eventually the 
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torse learns to retain Ms urine until tie pot is held for an ob- 
viously bad practice. The best plan is to let a horse stale in Ms natural 
way. Two boxeSj, one of dry earth and one of lime; ought to be 
kept in each sub-divisiou; when a horse has staled; some dry earth 
should be thrown over it and the soaked earth swept to the rear and 
carried away. Some dry lime should then be thrown under the horse. 

In passing I may mention that in the season when flies swarm; the 
horses are terribly worried by them; if there is sufficient money in the 
funds a light cloth ought to be given to each horsO; large enough to 
cover the body and tie close under the belly. This is an immense 
relief to the animals ; go round stables at this time of year^ with 
horses with nothing OU; and you will find them stamping and whisking 
their tails about to get rid of the flies ; go round the same when 
clothed as suggested and you will find them comparatively at ease. 
Small piles of litter well damped should be lighted behind every six or 
eight horses and the smoke will drive a large number of the flies away. 

The greatest cai*e should be taken that horses have enough water. 
Some drink very slowly. I have often noticed both Europeans and 
natives taking away horses before they have finished drinking. After 
a horse has taken a good gulp and pauses to take breath; he gets a 
jerk in the mouth and is taken back to the lineS; instead of letting him 
rest before taking more water. An officer should go at uncertain times 
when the horses are being watered. Horses should be watered about 
one hour before feeding. 

Grass, should be of the best quality. The kind varies in different 
parts of India. Bhooh is the best. G-reat care should be taken in 
weighing it, and every bundle should be opened to see it is good 
throughout ; it never should be washed under any circumstances, if it 
is wet it must be well dried before it is given to the horses. It should 
be well beaten to remove any earth that is attached to it. Grass for 
every two horses ought to be in a bundle in rear of them, if this is not 
done and it is left in rear of a suh-division in bulk, some horses will 
get too much; others too little. 

In conclusion I would state that some farriers throw a horse for 
shoeing if he is at all troublesome, this ought never to be allowed. 
Any horses that give trouble should be taken to the forge daily and 
have their legs and feet handled, and given a little lucerne; they will 
soon be able to be shod with but little difficulty. 

I hope the foregoing remarks may induce others, better able than 
myself to deal with this most important subject, to bring forward 
their opinions on a matter where such diversity of opinion exists. 
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LETTERS ON ARTILLERY. 

BY 

PEINCE^ KRAET ZU HOHENLOHE mOELFINaEN, 


TRANSLATED BY 

MAJOR N. L. WALFORD, R.A. 


1t?i Letter. 


The Spirit of Caste. 


The statements in my last letter with regard to the circumstances which 
made it possible to bring up the artillery, in 1870 and 1871, at the right 
time, and in sufficient masses, will be incomplete unless I mention 
another factor, which formerly hindered the artillery from coming up 
at the right time, but has now been removed. I refer to the s^Dirit of 
caste and the isolation of the artillery. It is true that this arm had 
already, in 1866, got rid of this feeling for separation, but its consequences 
were still at work here and there, and may be regarded as being first 
entirely abolished in 1870. In order to prove this, I must go far 
back, not quite so far as did a certain fire-worker in his report upon a 
fuze, for he began with Nimrod ; but I must commence at the beginning 
of the century. 

You already know that the artillery took up a recognized position as 
an arm at a later date with us, than with other armies, for example, 
with the French. Up to the time when, about the beginning of the 
century, the artillery was placed, as a special weapon, under the 
command of a Royal Prince as Inspector-General, gunners (with the 
exception of the Horse artillery) were regarded among us more as a 
species of skilled mechanics than as soldiers. This was in part their 
own fault. The little that they had to learn more than other soldiers, 
in order to discharge the duties of their profession, was exaggerated 
by them into a great science, which, being surrounded with an 
impenetrable veil of mystery, kept soldiers of the other arms so much 
the more at a distance, as its substance appeared more wearisome by 
the diffuseness of its treatment. I need only refer to the chapter : ‘^On 
the art of making paper and paste,” with which, at that time, every 
manual of artillery began, or to the handbooks of geography, history 
and the higher mathematics, which formerly formed part of the 
equipment of the limber of every Field gun. The gunner of those days 
took pleasure in a mask of learning under a veil of mystery, which, 
though it estranged the other ams from the ai*tillery, yet caused them 
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to entertain a certain respect for it on account of its unknown erudition. 
But the young gunner, when he had lifted the veil, and knew that 
there was not so very much hidden behind it, after he had recovered 
from his disillusion, was in the position of the youth who unveiled the 
statue of Sais. What he saw and learnt there his tongue never told.” 
And he also soon found a pleasure in posing, among his comrades of 
the other arms, as a member of the scientific arm, and as something 
peculiar. There were, long ago, however, some among gunners, who 
knew that the reputation of wisdom could not alone conquer for the 
arm that position which would secure for it such co-operation in -war 
as they desired, and that a closer union, social as Avell as tactical, to the 
other arms, would assist their power of mutual aid in war. You know 
well the influence which social relations have on tactical co-operation. 
Men are not machines, and those who know each other well, and live 
together on equal terms, .work more harmoniously together in action, 
than they would if they were strangers to each other. The tendency of 
the arm to draw nearer to the others in social matters became more and 
more general, and we may truly say that some time before 1866 it had 
already got rid of the spirit of caste, which was formerly inherent in it, 
and that it had attained to a social equality with the other arms. 

But there still continued to be a certain line of division between 
them, which arose from various regulations and their consequences. 
At the head of these regulations stood the ^‘promise of secrecy.” 
By it every officer of ai-tillery was strictly forbidden to betray 
anything whatever of the secrets of the artillery beyond the regi- 
ment. But he learnt no secrets at all, and as on the other hand he 
was not told that what he learnt was not a secret, he never knew 
whether he was not divulging secrets whenever he spoke about his arm, 
and he gladly stopped all conversation on the subject, by saying that 
these were technical things about which he was not at liberty to speak. 
As for the expression “technical,” it frightened every officer of the 
other arms, for he thought that it was equivalent to “ wearisome 
pedantry.” It sometimes happened that an old Field-officer of one of 
the other arms would, on questions connected with the tactical 
employment of artillery, follow the opinion of a young lieutenant, who 
happened to be in command of the battery which was attached to his 
command ; and this on “technical grounds,” which could not be more 
distinctly put into words. The gunner was very much afraid of 
betraying secrets ; but how could he betray them when he did not know 
any? I can assure you of this at least, that I myself never learnt one. 
Ah ! I am afraid, that, by saying this, X have betrayed to you the very 
greatest secret of all. 

There was an earlier regulation respecting the artillery which still 
more interfered with the tactical employment of that arm, since by it 
every artillery officer was made personally responsible for its employ- 
ment in action, and in manoeuvres, even when he had to obey the 
orders of a superior officer. If an artillery officer received an order 
with regard to some tactical disposition which he did not consider to 
be right, he was compelled to protest, and was held guiltless only in the 
case when he was, in consequence of his protest, expressly relieved 
from responsibility. I remember well some manoeuvres, during which 
I, as a Lieutenant, was ordered to take up with my division a position, 
which in peace time was charming, but which in war would have had 
many disadvantages. I protested against the order to the General who 
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commanded the advanced guard, who expressly relieved me from my 
responsibility, and laughing said that I ^vas right, but that we were 
merely at manoeuvres, and that he only wanted to get off a couple 
of rounds quickly. Soon after came up the Inspector of artillery who 
was in command of us, Lieutenant-General von Strotha, well known in 
the artillery ; he disapproved of my position, and asked me if I had 
protested against the order ; when I answered that I had, he said, 
That is lucky for you ; if you had not I should have put you in 
arrest.” 

In consequence of this principle, indiscipline, insubordination, the 
spirit of contradiction, and the art of making difficulties were officially 
and skilfully taught to the young artillery officer. It was indeed too 
tempting to a young lieutenant to be authorized by it to give tactical 
lessons to an old Field-officer of the other arms. Many a Field-officer 
of the infantry and cavalry, when at manoeuvres he received from some 
beardless subaltern of artillery, whom he had ordered to go to the right, 
the answer that on technical grounds he preferred to go to the left, and 
that the Major must free him from responsibility, thought it better not 
to argue with him, and said politely to the young fellow, who would 
probably in an hour cease to be under his orders : ^‘Do as you like ; you 
understand the technicalities of your own arm best,” and so rode on, 
thinking within himself what the old Napoleon once said : “ Let the 
gunners alone, they are an obstinate lot.” But no one can blame these 
Majors, if they preferred to have nothing to do with the arm, and in 
consequence never used it, or at least let it do as it liked, rather than 
meet with constant contradiction or expx5se themselves to be instructed 
by a junior officer. If then, in the war of 1866, it may have happened 
that the artillery in some battle received no orders, or was left behind 
and was entirely forgotten by the Generals, this fact may in great part 
be attributed to the condition of things brought about by the above- 
mentioned regulation. And if many infantry Generals, after they had 
won the victory in 1866, although they were not at all or not sufficiently 
assisted by the artillery, felt a certain triumphant joy, at the fact 
that the scientific arm was not needed, I for one cannot wonder at it. 

In peculiar opposition to the above-mentioned tendency of the 
artillery, to amalgamate with the other arms tactically and socially, we 
find mentioned in many writings an outspoken desire to argue, and to 
prove practically, that artillery is an independent arm. For my part I 
can find, nothing intelligible in these words. I should like very much 
to know how an army-corps would act independently, if it were 
composed of artillery alone. Under the present system of conducting 
war there is only one arm that can be called independent, and that is 
the infantry ; there were formerly armies of cavalry, but that was long 
ago. The infantry is strictly the Army, the nation in arms. It needs 
the assistance of other arms, and these are, and will continue to be, 
auxiliary arms to the infantry, and can fulfil their object well and rise 
to their highest efficiency only when they are always conscious of their 
character as auxiliary arms, and have no other aim than to help the 
army, that is the infantry. If on the other hand the artillery starts the 
pretension that it is an independent arm, it will desire that the. battle 
shall be conducted solely in accordance with its tactics, that the other 
arms shall serve only to cover its positions, and that no attack shall be 
made until it has prepared the way. But this implies a mistake as to 
their relations, for the artillery should prepare and help where the army, 
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that is the infantry (or in cavalry actions the cavalry), wishes to attack. 

If these relations be reversed the artillery will often be an impedi- 
ment instead of an aid, and a burden in place of being an auxiliary. 
The infantry, that is the army, will not and cannot be guided by the 
auxiliary arm ; in no case when the artillery arrives late, will the 
infantry wait for it, for it will not allow itself to be shot down while it 
waits, and it will, in that case, prefer to carry the fight through without 
artillery. The first battles of the war of 1866 showed distinctly to those 
gunners, who up to that time had raved about the independence of 
the arm, that it is in a position to be of use only when it always 
remembers its character as an auxiliary arm, and is always ready to 
help. 

The war did not last sufficiently long to give practical expression to 
this sudden change of opinion. But immediately after the war it mani- 
fested itself in speech and in writing. In opposition to the tendency to 
treat the arm as independent, the wish was generally expressed among 
the artillery, to give up their independent organization, and like the 
cavalry to pass at once, in time of peace, under the Generals command- 
ing corps. When the war of 1870 broke out, a zealous desire was shown, 
both during the mobilization and on the march, to make the artillery 
useful to the other arms and to help them, and, on the other hand, not 
to be troublesome with self -pretence, or with a tendency to raise 
difficulties. If, on the one hand, in 1866, there were loud cries when a 
General once asked for a team from a battery to bring up bread for the 
infantry, that the artillery was a combatant arm and not a transport 
train ; ” on the other hand, in 1870, during the first days of the march, 
batteries ofiered of their own accord to do this sort of work, in order to 
help the heavily loaded and wearied infantry. The artillery can easily 
do such duty, as it is not nearly so tried by the march itself, as is the 
infantry which has to carrj^ a pack, or the cavalry which must recon- 
noitre in addition to the march itself, an addition which considerably 
extends the distance passed over. I could tell you of many other 
occasions on which, before the battle, the artillery made itself useful to 
the other arms, but it will be sufficient in order not to weary you, to tell 
you that I then heard some of our Generals say, before the first battles : 

It is marvellous ; the artillery in this war helps everyone, makes no 
difficulties, and thus is no trouble to us ; it even asks nothing for 
itself.” In this manner the artillery during the first marches became 
honoured and useful to the other arms ; it was everywhere welcome, 
and all things were made easy to it when it wanted to get forward to 
the fight. 

You can picture to yourself what this means in practice, if, for 
example, you imagine the Staff of a division on the march, wdien 
the officer commanding its artillery has, in the course of the first day’s 
march, made all sorts of difficulties with the General. The consequences 
are friction, hard •words, ill-humour and estrangement on both sides. 
On the march, or in quarters, neither individual wishes to have much 
intercourse with the other. The General calls for the gunner only when 
it is absolutely necessary ; the latter waits for his orders. As a rule he 
rides with the divisional Staff. But it is no wonder if he gladly pro- 
longs the time, during which his presence is needed "with his batteries. 
Some information about the enemy is received from the advanced 
patrols in front of the head of the advanced guard. The General talks 
over the situation with the Chief of his Staff, and then issues his orders. 
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These eventually arrive at the officer commanding the artillery, hut it 
may well happen that he has spent some time in seeking for them. On 
their receipt he will come to the General, and must first ask to he 
informed as to the enemy and the particular plan which has been 
arranged. He thus becomes troublesome, for the General is in a hurry ; 
either he has other orders to issue, or he wants to ride forward to recon- 
noitre, or perhaps he has already gone on, and can be found only after 
some time. The officer commanding the artillery will thus get very 
hasty directions or none, and his orders will therefore be insufficient, or 
in any case, will not be issued until after a considerable lapse of time. 

Imagine next the Staff: of a division on the march, when the officer 
commanding the artillery is warmly welcomed by it, since he has made 
no difficulties but has alwa3^s helped readily and willingly. Without 
thinking of it the General is happy to see him at his side and to 
spend the wear^^ hours of march in conversation with him, while the 
officer commanding the artillery gladl^^ takes every opportunity which 
arises of riding b^^ the side of the General. The information which 
arrives about the enemy need not be first communicated officially to 
the officer commanding the artillery, and nothing is more natural than 
that the General should allow him to speak as to the plan to be carried 
out. A.B soon as the plan is decided on, the officer commanding the 
artillery’ hears of it at once, and can immediately" issue his orders. 
There may be circumstances in which, in the last case, the artillery- 
would come into action half-an-hour, or more, earlier than they would 
in the first. 

You, who know war, can yourself realize how much the friendly 
relations and the difference of time, of which I speak, depend upon 
whether harmony or discord reigns in cantonments, and in the common 
daily life. 

The artillei’y was very welcome in the year 1870, before the battles 
had taken place, and the good will of the other arms, and of the Generals 
towards it naturally increased, after that in the first battles and fights it 
had come into position early, and in sufficient strength. From that time 
it was, one might almost say, spoilt. It was entirely owing to the 
modesty^, with which it considered itself only as an auxiliary arm, and 
thus seized every opportunity of serving and helping the army, that it 
was fully and entirely’' accepted by the other arms as their complete equal. 

After the last war, also, a desire arose on many- sides within the 
artillery, to do away with its isolated organization in time of peace also, 
and to be placed, like the cavalry, under the Generals commanding 
army^-corps. So much the more was I astonished when, at a later date, 
I heard some important and much read authors of the artillery^ express 
the opinion that the arm is tactically independent, and should preserve 
and prove its tactical independence. I believe that they have themselves 
not thought out the full practical meaning of this remarkable expression. 
But how hurtful the consequences of it may be I have pointed out to 
you by what I have already said. It is true that a General now holding 
a command, who was an infantry man, once said to me, after he had 
expressed his -wonder at the heroic perseverance of his artillery, that 
he had in the last war observed qualities in the artillery, for which he 
had not formerly given it credit, since it was now able to carry through 
a fight independently. But he can have meant only a defensive fight 
against a frontal attack, carried on over open ground which is well 
swept by artillery fire. In any offensive battle the independence of the 
artillery comes to an end. 
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Let me tell you what General von Dresky says of this in the letter which 
I have already quoted to you : With reference to firing on infantry 
which is under cover, I gained some experience at Yionville, which was 
confirmed in later battles. I found that it is impossible with artillery 
fire alone to drive infantry from a position. On the high road from 
Rezonville to Yionville, about 1000 paces to the west of the former, a field 
road leading to Flavigny branches ofi to the South. A bank of earth, about 
300 paces long, and planted with a hedge, stands in this position. 
Behind this lay some French skirmishers, who inflicted much loss on 
the two batteries which stood to the North of Flavigny, the 4th light 
and the 4th heavy. Repeated firing on this hedge, from the two 
batteries named above, as well as from the batteries of the left wing to 
the South of Flavigny, could not drive out the enemy’s infantry. It 
was from this point also, in all probability, that the fire came, which, 
towards evening delayed the advance of the 4th light and the 4th heavy, 
as also that which inflicted such great loss on the left wing of the 
advancing artillery.” 

General von Dresky had a similar experience on the 18th of August, 
when he fired from his position at Yerneville on the wood in front of “ 
the farm of Chantrenne, as I have already mentioned (letter 4), and he 
finishes his account with the remark : ‘‘ With artillery fire alone good 
infantry cannot be driven out from a position under cover.” 

The improvement of the infantry fire-arm contributed no less to do 
away with the spirit of caste in the artillery. This appears to be a 
paradox, and yet it is not far-fetched. So long as the infantry had a 
smooth-bore musket, and had thus no precision in action beyond 100 
13aces, it was little inclined to exact scientific researches. But the 
precision, and the long range of the rifled weapon, and in particular 
the improvement of it due to various breech-loading systems, compelled 
the infantry to occupy themselves seriously with the sciences which 
have to do with the trajectory, in order to see how far the precision and 
the range could be improved, and the best possible infantry arm be 
obtained. The effect of the composition of the powder, of the resistance 
and elasticity of the air, the proportion between the weight of the bullet 
and that of the charge, and the influence of the rotation on precision 
and on deviation, all compelled infantry men to turn their attention to 
chemistry, physics and mathematics, which had before been necessar^^ 
to the artillery only ; thus the latter was no longer superior to the 
infantry in knowledge. The glory of science which had separated them 
faded yet more, when the less learned infantry, by the introduction of 
breech-loaders, went so far beyond the artiller^^, that the latter could 
regain their earlier relative position only by means of improvements, 
grounded on piineiples which had been first used by the infantry, 
namely, breech-loading, and the rifled barrel. 

Since that time, the fire-arms of the infantry, cavalry, and artillery are 
almost alike, and demand similar knowledge for their proper employ- 
ment. For there is now, strictly speaking, no other difference between 
the trajectory of the shot of a idfle or a gun, whether it be a carbine, a 
Mauser rifle, a Field gun, or even an 8-in. mortar, than this, that that 
of the one is flatter and not so long, by one-third or one-half, while that 
of the other is more curved and longer. The use of shrapnel shell 
causes a slight complication for the artillery. But these do not require 
any greater science. Moreover, the weapons are, as to their breech- 
closing arrangements, &c., all fairly complicated, and must all be studied. 


They cliflPer principally from each other in their size ; hut perhaps the 
duty of a gunner is a little more complicated than that of an infantry 
man, on account of his having to look after wagons, harness and horseL 
This is, however, not a science, but a soldier’s duty, being less easily 
learnt by the study of books, than by continual practice. 

If we compare the knowledge of their profession which is necessary 
to the three arms (I prefer this expression to that of science ”), I 
hardly think that any arm is inferior in any way to the artillery ; 
neither the infantry with its various firing exercises against vertical 
and horizontal targets, its study of the trajectory and the dangerous 
zone, its firing in masses and class firing, its Field exercise and outpost 
duty, and its instruction in hasty entrenchments — nor the cavalry, with 
its riding-school, its carbine practice, and its duties in reconnaissance 
and scouting, for the due discharge of which we might ask that the 
youngest lieutenant should have mastered the whole range of strategy 
and tactics. I say nothing of the Engineers, for they have always had 
to leaim as much as the artillery. An officer, of whatever arm, must 
learn a great many solid things, in order that he may do his work 
thoroughly. 

They must all be indefatigably active, from morning to evening, from 
Januaiy to December, active not only to do their duty, but also to 
continually improve themselves. The conviction of this equality has 
established itself in the minds of all, without, as far as I know, having 
ever been expressed in words ; the infantry and cavalry no longer wonder 
at the artillery as a peculiarly scientific arm, nor does the artillery 
consider itself as more learned or better than the others, now that the 
intervening clouds of “ science ” have been cleared away. But it is the 
artillery which has gained the most by this change of opinion. It has 
now first become one in every respect with the others, an arm of equal 
standing. 

These changes were not fully made, as I said, at any onetime between 
the years 1866 and 1870, but were in embryo long before the war of 1866. 
But the war of 1870 set the stamp of approval on them for the reason, 
that in it the artillery fully recognized its modest position as an 
auxiliary arm, strove to do great things in this capacity onl 3 % and won 
its wa^^ by their successful performance. 
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How THE Artillery Learnt to Shoot. 


lE I set to work to answer your second question, namely why the 
artillery shot so badly in 1866, and how it was that after that war it so 
quickly learnt to shoot, I must first describe to you the manner in which 
in former times the practice of the artillery, by which they were 
supposed to learn to shoot, was carried on. 

To begin with I imagine that you, during your stay at the Academy 
of War, have had the opportunity at some time or other of being present 
at such practice. But if you have never seen it, it will be sufficient if 
you procure one of those lithographed books of regulations of the time 
of S.B. guns, which were called ‘‘ Directions for Inspection,” and compare 
them with the ‘‘ Directions for Inspection ” for the year 1869 or 1870. 
These Directions contained all the special regulations for the exercise 
of a brigade on its practice ground, and were, as a rule, intended for a 
space of time of 5 weeks and a day. Since all the batteries and garrison 
companies could not shoot at the same time, it was usual, while some 
of them practised, to work the others at various artillery exercises 
and drills. 

If you follow in the “ Directions for Inspection” of which I have spoken, 
the distribution of time for the employment of a battery, yon. will find 
that some days were first devoted to the so-called “Practice of 
instruction,” at different ranges with solid shot, common shell, case 
and shrapnel. After this followed an exercise called “ Trial practice at 
known ranges” ; then another, “ Trial practice at unknown ranges,” and 
one day for “ Practice for prizes.” Two other days at the end of the 
training were devoted to the so-called “ Practice for study,” while four 
days were taken for the inspection by the Inspector-General or his 
representative. Of these four, one day was given up to practice. Thus 
a battery in the 5 weeks practised 8 or 9 times, and had, in addition, 
the opportunity^ of watching the practice during the “ Study practice.” 
For this last exercise consisted of the carrying out of different experi- 
ments, partly to bring to the notice qf the troops proposals of the 
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Aa'^tillery-Experimental-Coinmittee, wliicli they thought should he 
introduced into the seryice, or to try the practical utility of such 
proposals ; partly to exhibit anything out of the common, which the 
Special Committee appointed for this practice had thought out. All 
officers and N.C, officers were ordered to attend this practice as 
spectators. 

Four kinds of target were in use for Field artillery ; one of wood, a 
vertical wall, for practice with solid shot, 50 paces long, and 6-ft. high. 
The second was a target for shrapnel, representing a column ; it con- 
sisted of three of the above targets, placed behind each other with 20 
paces interval. The third was used for case, and was of the same 
length as the first, but 9-ft. high, as it represented cavalry. The fourth 
was a redoubt, of which only a small part was thrown up, the remainder 
being merely traced. These targets always stood at the same place, not 
only duringdhe whole course of practice, but in part from year to year, 
for a butt stood in rear of the shot target, in order that the shot might 
be more easily found after practice, while the redoubt was year by year 
a little advanced towards completion. Only the targets for case and 
slirapnel could be set up in any one year in another spot to that which 
they had occupied in the preceding. Even this was rarely done, since 
such movement was not considered necessary. 

The ranges at which practice was carried on during the ‘‘ Practice of 
instruction,” and the “ Trial practice at known ranges,” were settled in 
advance, I think, by the Inspector-General, and were measured very 
accurately with the chain. Pickets marked with numbers were set at 
every hundred paces. These pickets were, it is true, taken up for the 
“ Trial practice at unknown ranges,” in order that a batter^?-, -which 
had to advance in accordance with some tactical idea, and which 
received the order to commence firing at any point, might begin by 
finding the range. But anyone, even if he had been only a few times 
on the practice: ground, knew sO' well the distances from the targets, 
since the latter always remained in the same place, that a mistake was 
seldom made, and a mistake, when it was made, excited general astonish- 
ment. It was, therefore, altogether a delusion to believe that the 
practice took place at unknown ranges, and the practice resulted in no 
better instruction than did the “ Practice of instruction ’’ and the “ Trial 
practice at known ranges.” In these last not only was the distance 
measured, but the elevation to be used was strictly laid down. Owing 
to the inaccuracy of the old S.B. guns there was seldom any question 
of correcting the elevation. As a matter of fact this inaccuracy could 
not be corrected unless several Toimds- in succession from the same gun 
had gone over or short of the target, while no one gun fired a sufficient 
number to give grounds for correction. , It sometimes happened that a 
gun, though laid correctly, would, out of 4 rounds at 1200 paces, throw 
2 short and 2 over, and never hit the huge target at ail ; and in this 
there was nothing to he astonished at. It was thus quite natural that no 
particular value should be attributed to exact and careful laying, and 
that hardly any effort was made to correct it by observing the effect, 
except at most in the case of the fire of shrapnel or of common shell 
with a high trajectory , But even this correction by observation, when 
it was made, taught nothing, for each shot was marked with pre- 
arranged signals by a range-party (commonly called “ markers ” ), who 
reported whether it was over, short, to the right, or to the left. Thus no 
one learnt how to judge by tlxeir own observation of the effect of their 
fii-e. 
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Consequently tlie importanee attached to the effect of fire was very 
much less then than it is now. It is true that after each practice the 
men were taken up to the target, in order that they might see the 
general effect, but the manner of handling each individual gun and the 
corrections which had been made in its elevation, &c., could not thus be 
criticised, and no instruction as to the handling of the guns could be 
obtained by merely looking at the shot-holes in the target. A general 
idea only was obtained of the effect of the gun, namely, that at such 
and such a range so many per cent, of hits would be made on a target so 
high and so long, and from this might be drawn the conclusion that 
against smaller targets, such as guns, skirmishers or supports, the effect 
would be very small. At the same time the conviction was arrived at, 
that the manner of serving the guns had very little influence over their 
effect, and it is not surprising if it was the universal opinion that 
artillery, when in action, ought to keep on blazing away, and trust to 
luck for its effect. 

On the other hand this inspection of the targets taught everyone that 
artilleiy, which wished to advance to within case range of the enemy, 
must make great haste to pass from movement into action ; since, if it 
halted 400 paces from its target, the latter would, if it Avere infantry, in 
less than a minute and a half run up so close, that the artiller}' might 
expect to receiA^e from them an overAvhelming fire of musketry ; wliile, 
if they Avere cavalry and made a determined charge, they Avould be in 
the battery in less than half-a-minute. For this reason it Avas considered 
as of the ver3^ greatest importance that the artilleiy, Avhen it pushed on, 
should be ill a position to come quickl^^ into action, if it Avished, like 
that of Senarmont at Friedland, to play' a decisive part. At that time, 
strictly speaking, a reali}^ overwhelming effect could only be obtained 
by the fire of case, for the effect of shrapnel was as ^-et very doubtful ; 
as compared with the certainty of that fire at the present day the eflhct 
AAUis almost nil. For this reason a demand was urgently made upon the 
artillery, that thej^ should be in a condition, half-a-minute after the 
command to halt and unlimber, to open a strong and effective fire of 
case. It is scarcely necessary to mention that the first point observed 
b}" the inspecting officer on the practice ground, as he sat Avith his stop- 
watch in his hand, was to see how much time elapsed betAveeii the order 
to halt and iinlimber and the first shot, and^mii will remember that this 
space of time Avas on an average not more, or very little more, than 20 
seconds. At manoeuvres this time was considerably less, and how often 
were those who Avere not gunners astonished at a battery- of Horse 
artilleiy, Avhich fired its first shot almost before they Avere able to see 
that it had halted. If anyone Avatched closelj^ and had a quiet horse, 
which would alloAv him to make careful observations notwithstanding 
the pace of the gallop and the confusion in the battery caused by 
unlimbering, he might easily see that the battery had advanced Avith its 
guns loaded (which Avas totally against the regulations), and that the 
gun which gained the prize for firing the first shot (for the Captain gave 
such a prize at important inspections), had not its trail on the ground 
when it Avas fired, but was still held in the arms of the detac Went. 
"You may imagine there could have been no question of laying or of 
hitting if the gun had been loaded with shell, and also that thus a Avild 
manner of serving the gun was introduced, AvKich Avas not conducive to 
a good effect of fire, and which sometimes caused accidents. For it 
might happen that the firing number fired in his haste Avhile the trail 
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was being thrown round, and when the muzzle of the gun was pointing 
at the other guns instead of at the enemy. Even when the guns were 
loaded with shot or shell the time between the command “ Halt ! ” and 
the first shot formed the criterion of excellence of the battery. The 
greater the importance attached to this, the less was the notice taken of 
good shooting. 

I have never, up to the time of the introduction of rifled guns, known 
an inspecting General use the effect produced by the fire of a battery as 
a standard by which to judge of the excellence of its instruction. This was 
judged by the correct execution of the drill, of marching, of the service of 
the guns, the turn-out of the men and horses, and the time which the 
battery took to come into action ; all things which are certainly very 
important. But when the effect of fire was inferior to the average 
l)er-centage as established by experience, this was passed over with great 
indulgence and with the remark that all that was very much a matter of 
chance. Indeed this indulgence was compulsory, on account of the 
defective accui’acy of the guns. Thus if a Captain, who had accidentally 
made good practice, had plumed himself upon it, he would then have 
been simply laughed at, since it would have been the general opinion 
that he and the whole battery had nothing whatever to do with it. 

At the time of the introduction of rifled guns, an officer, who was 
much interested in shooting and the effect of fire, complained bitterly 
at a meeting for discussion, that it was most objectionable that the 
senior officers on the practice grounds, occupied themselves with the 
inspection of shoes, bits and harness, and considered the practice only 
as an opportunity of getting rid of so much heavy shot and shell ; the 
whole of his hearers were exceedingly indignant at this — most of all, 
perhaps, those who felt that the cap fitted. 

At all events, it was considered right at that time to attach more value 
to showiness in drill than to good practice, and the paradox which owes 
its being to a Horse gunner : ‘‘The artillery would be a beautiful arm, 
if it had no guns to drag after it,” was the expression of a very general 
feeling, but one which was not usually put into words. This misunder- 
standing of the duty of artillery was the natural consequence of the 
inefficiency of our guns, and of a long period of peace, which had caused 
its purpose in war to be nearly forgotten. I only ask you to remember 
the many com];)licated evolutions which you have formerly seen 
on the drill-ground, for example, deploying from mass of batteries, or 
forming column of sections on a named section, carried out by a whole 
brigade, or the change of front of a four-gun battery in action on the 
centre, where the pivot lay between Hos. 2 and 3 guns, an evolution 
which has tormented me a good many times when I was a subaltern. 

You will perhaps answer me, that one day of practice was given up 
to shooting for prizes, a fact which proves by its very existence that 
some value was attached to the effect of fire. But if you look a little 
more closely into the management of this shooting for prizes, you will 
make no such answer. It was carried out at the large target, on a range 
exactly measured with a chain (if I remember aright for the 6-pr. it was 
about 1000 yards), ancithe number of hits decided the competition. In 
full consciousness that the result was solely a matter of chance, the 
winners did not keep the prize for themselves, but the money was 
clubbed together, and, as was customary, was spent by the battery in 
common. It appears that they had at that time totally forgotten "that 
the winners might choose a eommemorative medal instead of the money. 
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When I commanded a regiment, and, after the introclnction of rifled 
gniiB, turned up the old regulation in question and made enquiry about 
it, no one in the wliole regiment had any knowledge of it, nor could 
anyone tell me where these medals were to be obtainkl. 

I must now say a word or two about the Study practice.” As I have 
already told you this practice took place at the close of the course. 
Thus no practical advantage was gained in that year by the troops from 
the practice which Avas then carried out ; and by the next year most of 
it Avas forgotten. Often also some not very fertile ideas of one or other 
of the members of the Committee were alone worked out. It was laid 
down that the troops should receh^e A^aluable instructions (in the form 
of regulations), Avith regard to anything of the sort, only when the 
introduction of some novelty Avas impending ; for example, in 1849 the 
rise of reA^ersed shell, or afterwards indirect fire Avith the 25>pr. S.B. 
lioAAdtzer, or later still the short 12-pr. We Avere seldom shoAA'n how to 
fire at a moAung target. This Avas A^ery difficult to manage, and was also 
in consequence of the cost of the large targets, very expensiA^e, and bore 
heavily on the funds Avhich Avere pro Added for the supply of targets. It 
Avas difficult because, on account of the inaccuracy of the guns, the 
moving target had to be clraAvn along by a proportionally very long 
rope, Avhich constantly fouled the inequalities of the ground, so that the 
target stopped moving; and because it Avas in general very hard to 
make so large a target as Avas required for S.B. guns in any Avay move- 
able. Thus we A^-ery seldom indeed even saAv such practice as is 
^ customary in Avar, namely, at a moving target at an unknoAvn range ; 

much less did we ever gain any experience of it. And Avhen Ave did 
see it, Ave Avere merely convinced that the target could not be hit. Such 
practice did not tend to give confidence of success against an attacking 
enemy, Avhich feeling could only be founded upon the effect of case. 
HowAVOiild it be now if the enemy’s infantry, armed Avith rifled breech- 
loaders, kept outside of the range of case, and fired from longer ranges 
than case shot could reach ? 

We Avere therefore content with general rules for practice at a moving- 
target, as Avell as for the purpose of judging distances. That for the 
first case Avas pretty short: “Push on, and fire at the head of the 
column.” Judging distance was certainly made a special object of 
instruction, in the course of which the gunners had to learn by heart the 
optical rules connected Avith the subject. But these rules, as is Avell 
knoAvn, do not suit everyone who learns them, since each person’s eye 
has its OAvn peculiar impression of distance. Practice is thus the only 
means to produce good results. Such practice required more time than 
could then be allotted to it, for to pace a range, estimated at from 1000 
to 2000 paces, takes from a quarter to half-an-iiour. Besides there AA^as 
no opportunity of turning to account, or of recording, dexterity in 
judging distances ; so such dexterity aa^-us altogether neglected. The 
accurate rifled gun Avhich, with its shell bursting on impact, sIioavs in a 
moment Avhat error has been made, first caused each shot to have its use 
for every man in the battery for training in judging distance, and induced 
every officer to accustom himself to judge distances, since if he judged 
them wrong he did not hit the target. 

In the year 1860, the artillery received the first rifled guns, originally, 
as is Avell known, in the proportion of a quarter of the armament. You 
may say, perhaps, that there was plenty of time botAveen 1860 and 1866 
to learn hoAv to shoot Avith the new guns, and at first sight everyone Avill 


84 


agree with. you. But who could teach, when no one had fired with the 
new invention under the conditions which obtain on service. The only 
possible teacher was the inventor. These inventors ^vere the Artillery- 
Bxperiiiiental-Oommittee, of which the President, Lieutenant-General 
Enke, had greatly benefited our ‘‘materiel ” in that he, on the one hand, 
pushed on and encouraged, and on the other assisted and brought to 
notice, the actual maker, the meritorious Colonel (as he then was) 
Neumann. The rifled gun seems to have been taken by Enke as the 
object of his life. He lived for it entirely, and as he took no interest 
in anything except the service of the artillery, (it was he who said : 
“ The day has 24 hours of duty, and it is possible to make use of the 
night also ”)? f^ok as great an interest in the practice of 1860, when 
the men shot for the first time with rifled guns, as a child in Christmas. 
But he was not permitted to see the practice. A few days before the 
beginning of the course he was found dead in his arm-chair. The iieAV 
discovery was not sufficient reason for entirely changing the system of 
practice, the less so as we had lost the man who had been the main- 
spring of the movement (also as three-quarters of the guns, and thus 
by far the majority, were of the old pattern), and as the new gun had 
many opponents, who held that it was too complicated for war, and 
regarded with mistrust its defective fire of case. 

The course of practice was still carried out on the old system, and 
this principle could not be condemned so long as the majority of our 
guns were not rifled. They were therefore fired on the same principles 
with which practice had been previously carried on, only here and 
there at somewhat longer ranges ; we were immensely pleased with 
them, for every shot hit (we fired at ranges at which, in these days, the 
fire of guns is annihilating) ; this, on the other hand, was very 
unpleasant for the target-fund, for we knocked the targets all to pieces. 
Moreover, the artillery was not yet quite in a position to use the gun with 
its percussion shell as an infallible range-finder, since we principally 
fired with plugged shell, which were to be recovered and used again. 

In the year 1864, the number of our rifled guns was not yet half of the 
total number of Field guns. Great as was the superiority which our 
rifled siege guns, in the action against the Dlippel redoubts, showed over 
the enemy’s S.B. and rifled guns, we were still convinced that the troops 
had not exhausted all their advantages, since they had not been able 
to learn to shoot sufficiently well with them. Now also the opinion 
made its way, that it would next be necessary to teach the officers to 
shoot with these guns, in order that they might direct the laying, and 
properly control the executive functions of the detachments who 
wmrked under them. At the same time it was seen that only by a 
different course and by frequent practice could anyone learn to shoot. 
But for this the amount of ammunition which the Ministry of War was 
able to grant for the annual course of practice of the total number of 
artillery brigades and regiments, was insufficient. For this reason a 
School for Gunnery, for officers, was at once instituted, at which, as a 
beginning, the officers themselves undertook the service of the guns. 
The sieal of the officers of artillery went so far that they, at first, gladly 
took upon themselves the expense which their presence at this school 
occasioned to them, and the Ministry of War had to grant only the 
ammunition for this first tentative course at the School of Gunnery 
Everyone who has paid the smallest attention to the machinery of a 
constitutional State, in which every increase of expenditure must be 
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first sanctioned by the representatives of the conntry, knows how slowly 
any iinprovement can be brought abont, if that improvement necessitates 
a greater outlay of money. The Ministry is unable to propose the 
demand, until it has not only convinced itself practically of its 
expediency, hut is also in a position to prove that it is desirable. Thus 
it came about that the new School of Gunnery had as yet produced no 
general effect when the war of 1866 broke out, since" the Ministry of 
War had not yet been able to increase the amount of the expenditure 
on ammunition. 

Being convinced of the importance of such an Institution, since it 
was the general opinion that the effect of the new guns must have been 
far greater in 1866 had the troops been properly instructed, the ai^tillery 
urged the definite organization of a School of Gunnery. They met with 
assistance on all sides, and such a School of Gunnery was established. 

A singular fate was reserved for the scientific arm. It had to accept 
the principles of the unscientific infantry, the rifled fire-arm, and the 
breech-loader, and also their method of theoretical instruction. 

It will be evident to you that no immediate improvement was possible. 
A number of Instructors had first to be perfectly taught ; these had 
next to settle definite rules as to the manner in which the troops should 
be taught to shoot, before they could he allovred to actually commence 
the instruction of the troops. On the other hand it was wonderful how 
soon they succeeded. The School of Gunnery held two courses during 
the year, which worked in all weathers, in the heat of summer, as well 
as in snow or frost. The year 1867 was nearly over before a sufficient 
number of Instructors had been provided to teach the troops a rational 
manner of shooting. At this time also it became possible to replace 
almost all the S.B. guns with rifled ordnance. 

The time had now, in all respects, come for changing the system of 
practice of the troops. The Inspector-General, in the beginning of the 
year 1868, forwarded propositions on this subject from the School of 
Gunnery, and from all the brigades. By this time everyone had 
thought about the subject, and had formed opinions from his own 
point of view. The propositions put forward, being founded on each 
one’s point of view, and on individual experiences in the war of 
1866, differed so much from each other, that the Inspector-General 
of artillery, with respect to the “Regulations for Inspection ” for 1868, 
allowed the commanders of brigades the very greatest liberty, bounded 
only by the amount of the now more ample grant of money. It was 
ordered that an “ Intx^oductory Instructional Practice” should take place 
at each course of instruction ; this was to be carried out by a Horse 
artillery battery with one light and one heavy Field battery, the whole 
to be under the command of a captain who had been, instructed at the 
School of Gunnery ; it was intended to show the assembled officers 
what mode of proceeding had been approved by the School of Gunnery 
as the most suitable. Under these instructions the brigades collected 
their experiences during the course of practice of 1868, and made them 
the grounds for the new regulations. These in connection with fresh 
experiences of the School of Gunnery were issued as definite Instructions, 
ill accordance with which the “ Regulations for Inspection ” of the years 
1869 and 1870 were to be carried out. 

All this now belongs to history, and a young gunner of the present 
day would be astonished if he were told that the artillery, not 20 years 
ago, was able to exist without a School of Gunnery, But anyone who 
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lias lived tliroiigli tlie time when no School of Gunnery existed, and 
during the development which brought it into existence, still warms at 
the reinenibrance of these changes ; and if anyone wishes to answer the 
question which is the motive of my letter of to-day, he must spend 
some little time in describing the foundation of the School of Gunnery, 

Having gone rapidly through the history of these transitions, I will 
ask you to take in your hand a copy of the “Instructions for Inspection,” 
for 1869 or 1870 (or for any one year after the whole of our Field guns 
were rilled), and to compare it with one of an earlier date. 

You will find there, first of all, that the targets now represented troops, 
and were much smaller than formerly. The infantry and cavalry target 
was only 15 paces wide (the breadth of a section or a sub-division) ; the 
artillery target represented guns, horses and men in action. Skirmisher 
targets were also used, sometimes standing (man-targets), and sometimes 
lying down (head-targets), after the pattern of the targets used by infantry. 
The smaller targets took more work, but cost less money. Thus funds 
became available to keep a moving target always in use, and to carry 
out practice at it. In the brigade which I commanded it was even 
found possible to build a small raihvay, upon which the target ran. 
The course of practice began wdth an “ Introductory Instructional 
practice ” in which 3 batteries at war-strength (one 4-pr., one 6-pr., 
and one Horse artillery), commanded by captains who had passed 
through the School of Gunnery, took up different positions from which 
they had to fire. All the officers looked on. The principal subject of 
instruction was practice at a moving target, either advancing directly 
against the battery, or moving obliquely across its front, or passing from 
flank to flank. Plenty" of ammunition was always provided for this 
practice. Then followed the “ Elementary practice ” (unless it had 
already taken place) ; in this, the recruits, after they had learnt to fire 
blank cartridge, gained some idea of the fire of shotted guns against 
a target. 

After the officers, as well as the men, had been instructed in 
the elements of gunnery, the true “ Instructional Practice ” followed. 
This was always practice with shell under service conditions. The 
targets were moved daily, and the ranges were daily varied, and a 
battery was often stopped during its practice and ordered to fire at 
another tai'get. Not only did the batteries fire one by one, but the 
divisions also came into action one by one, so that even the youngest 
subaltern had plenty of opportunity of showing whether he could judge 
distance, and whether he could pick up the range correctly. Plenty of 
ammunition was always supplied. Each battery fired also in “ Practice 
for Prizes,” and, in addition, fired 182 rounds at the inspection of the 
Inspector-General. This was not sufficient to make each one of the 40 
or 44 recruits belonging to each battery a good shot, but the amount 
sufficed to teach what -was necessary to the battery, without insisting on 
every gunner being able to lay. This latter point was also considered 
as not essential since, at the ranges at which practice is now carried on, 
not every man can see sufficiently well to be able to lay with the 
needful accuracy. The eyesight of each recruit was tested on joining, 
and only those who had good sight were practised in laying. From 
these again were selected such as showed most accuracy in laying guns, 
and these always laid when practice was carried on with shell. It "was 
found to be quite sufficient if 12 out of the 40 or 44 recruits in the 
battery were well practised in laying, and these were told off in turn to 
lay at shell-practice. 
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Everytliing was thns arranged to teach the arm how to shoot and hit 
the target. 

It may perhaps interest you if I go a little more into the subject <ji: 
practice at a moving target. As an ardent sportsman you know well 
how difficult it is to hit a running animal with a bullet. But the 
difficulty is greater in the case of a gun, since you cannot, as with a 
carbine, follow the moving target wdth it, and fire at the moment when 
the back and fore sights are on the object, for the number who lays 
the gun does not fire, but must get out of the way before he can give 
the order to fire. The case is also complicated by the fact that he 
must receive the order to fire, and thus the guns of a battery must 
wait after they are loaded until it comes to the turn of each, and a 
considerable time elapses from the moment when the gun was laid to 
the time when it is fired, during which time the moving target has 
changed its position. From this fact, as the habit of practising at 
moving targets gained ground, there resulted a hot discussion among 
the captains of batteries as to how it was to be carried on, and in the 
fii'st year (1868) I allowed each of them to fire 20 rounds of filled and 
ftii^ed shell, during the “ Elementary Practice,” in any way he pleased, 
at a moving target. I laid down no regulations on the subject until 
from the experience thus gained I had found out the best manner of 
carrying out the practice. In 1869 and 1870 it was possible to laydown 
a system to be observed. 

All, for instance, were agreed in one thing ; namely, that it was 
necessary to choose some point on the ground over which the tai'get 
would pass, and to lay the gun on that point. As soon as this 
had been done, the order should he given to cease firing until the 
target reached the point in question, and that then it should be fired 
on. The method of proceeding is very much simpler in the case 
where the target advances directly against the battery, that is to say, 
when the enemy directly attacks it ; in this case the gun can be laid on 
the enemy, and it is only necessary to give a range which is less than 
that at which the enemy now stands ; this range may be determined by 
the point of impact or burst of a shell. But in what manner should you 
fire when the target reaches this jDoint ? On this question the views of 
the captains of batteries varied very much. Some wanted to fire a salvo 
with all their guns, others to open a rapid fire, and others again thought 
that the greatest number of hits would be obtained by a very slow fire 
commencing from one flank. 

You will, perhaps think, and so did I also at first, that a salvo at the 
moment when the enemy reaches the point on which all the 6 guns are 
laid, must be the most rational proceeding. But, strange to say, those 
officers who used salvoes made the fewest hits. The simultaneous 
explosion caused among the detachments a nervous restlessness, which 
arose from the effect on their ears of so great a detonation. Again, the 
battery felt itself defenceless when once it had fired its salvo, and by 
this their quiet laying on a fresh point was decidedly prejudiced. 
Also clouds of smoke, which hung round the battery after a salvo, were 
found to be in the wa^^ of the Captain’s ohseiwatioii of the effect. And 
again, if the trial shot had not been well laid, and had given a false 
impression of the range, then the whole salvo was wasted. 

The effect of those batteries, which gave the order “Rapid fire,” 
when the target came near to the point on which the guns were laid, 
was better. In these, the officers, after the order had been given from 
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wliicJi flank tlie fire was to commence, fired tlie gains at mnch sliorter 
intervals than had keen up to that time permitted (the order was to 
count slowly up to 15 between each gun), but only at such a rate as 
allowed them to direct their attention from the gain last fired to the 
next gun, and thus to secure the proper service of the guns. 

But the greatest per-ceiitage of hits was obtained by the regulation fire 
from a flank, since thus, the guns were the most quietly and best served, 
and were also the most carefully laid. This vras the result when the per- 
centages of hits were compared with the expenditure of ammunition, 
since, with the slow fire, less ammunition was used ; but the rapid fire 
produced more effect in a given time, though at the cost of a greater 
expenditure of ammunition. 

The conclusion arrived at was, that ordinarily (against infantry), a 
slow fire from a flank should be employed, and that only exceptionally, 
against a target moving quickly (such as cavalry), should a rapid fire 
from a flank be used. Salvoes were altogether forbidden. Thus the 
batteries under my command in the campaign of 1870-1871 used salvoes 
only when, at the beginning of an action, it was not possible to observe 
a single shot, and a group of six explosions was needed, in order to 
judge of the effect, and also to measure the range. I shall probably 
have an opportunity later on to tell you more about this. 

Thus, with regard to practice at a moving target, we had laid down a 
recognised principle and system, and had accustomed the troops to it, 
when the war of 1870 broke out. For this war gave us (at least, the 
brigade which I commanded, and most of the other brigades) time to 
finish what was most necessary of our “ Instructional Practice,” and of 
the “ Shell-practice under service conditions,” so that we went into the 
Field with our artillery perfectly trained. 

I could never have believed that the instruction given in time of 
peace would have borne such excellent fruit, in spite of the excitement 
of action. How much the more agreeable was my surprise when, 
standing behind the captain of a battery in action, as troops were 
advancing to attack him, I heard him quietly give the order : “ Against 
infantry in front, 1900 paces from the right flank, Ready ! Fire one 
gun!” Then he waited, holding his field-glass to his eye, until the 
enemy approached the point on which the guns were laid, and gave the 
order ; “Rapid firing from the right flank I ” Then there was a hellish 
sight, for the advancing enemy disappeared from view in the clouds of 
smoke, which the shells threw up as they burst and tore their way 
through his ranks. After one or two minutes the attacking enemy 
came out on our side of the smoke. It had passed the point on which 
the guns were laid, and in spite of terrible loss, approached with 
undeniable bravery. Then the Captain gave the command: “Cease 
firing ! 1600 paces — one gun! — cease firing!” and when the enemy 
drew near to the new point on which the . guns 'were now laid, he 
cried: “At 1600 paces from the right flank, rapid firing!” The 
effect was brilliant, horrible and overwhelming. No attack could have 
resisted it. 

When you think that the School of Gunnery in the year, 1868, had 
not advanced sufficiently far in their organization to draw up regulations 
for the new management of practice, and that these were first given out 
in 1869, you must he astonished at the fact, that in the year 1870, the 
artillery, as a whole, had already learnt to shoot so well. This result 
was entirely due to the excellent orders of the Inspector-General of 
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artillery, wlio, directed that all officers who had returned to their 
batteries from the School of G-imnery, should act as Instructors during 
the practice. In these days, when every Captain of a battery has been 
through the School of Gunnery, and the commanders of brigades have 
ail passed twice through the course, the troops are in a still better 
position, and not only will, but must shoot better still. You nw 
imagine my astonishment, when, after the last war, I asked a great 
authority on artillery, belonging to a neighhouring nation, whether 
they had a School of Gunnery in his country, and received the answer! 
‘‘What is the use of a School of Gunnery. Our men shoot well enough.” 

If you bear in mind that during these years the Inspector-General of 
artillery, at his annual inspections, judged of the quality of the troops by 
two points, viz., the hits made at ^Dractice (for these are possible only 
3 when the gun is well served), and the quick movement according to 

regulations over long distances, with the object of arriving in position 
at the right time ; and that he considered elegant drill as quite secondary, 
and entirely forbade all artificial movements. Remember, also, that 
even among those who were not gunners, great value was attached to 
^ the time which is necessary for laying and getting the range (the very 

highest authority has in his criticism blamed excessive hurry in firing 
the first shot) ; you will then possess the key to the riddle, how it 
was that we learnt so quickly to shoot properly. 

The regulations were also altered. The new gun of itself called for 
other regulations. But even the principles of the new regulations were 
different. Whereas, formerly, marching past and correct drill were 
considered the highest expression of discipline, these were now entirely 
neglected wherever they interfered with the careful direction of the 
I guns and of the ammunition, and thus prejudiced the effect of fire, 

i But when an alteration of the regulations had once been commenced, 

: the whole of them was revised, and everything omitted which had no 

reference to the proper objects of the arm, namely, the timely arrival 
on the field of battle and good practice when there. From this time 
no more complicated movements were to be seen on the drill-ground. 
We strove to get the horses into good condition, and thus to enable 
them to get over long distances, say from 2 to 5 miles, even on the drill- 
ground, at a good pace. When the guns had arrived at the position in 
which they intended to fight, there was to be no hurry about the first 
round ; it was to be fired only after very careful laying, even if some 
minutes were required for this. 

I am very much inclined to think that we did not then go far 
enough in the simplification of our drill movements, and might have 
laid more stress upon the correct training of the battery, and liave 
teduced the movements of larger masses under one command to a 
minimum. Judging by my experiences in war — and you wiH own 
that in matters connected with artillery they are fairly numerous — 
the only which are of use in the Field are, the advance 

in column of route, deployments, and the advance in line. At the 
moment when he first came on the ground at the battle of Koniggratz, 
Major von Miesitschek, immediately after crossing the Trotinka, by 
the bridge of Jericek, when they were under the enemy’s fire, made 
the 2nd brigade form line to the left by batteries, after which he 
formed quarter-column of batteries, and then deployed to the left. 
I asked him why he spent so much time in these movements, and did 
not rather lead the heads of batteries at once into their position. He 



answered that tMs was the first time that his troops had been under 
fire, and that, therefore, he wanted everything to be done in a strictly 
correct manner, in order that the men might remain calm, and might 
not feel that anything extraordinary was . taking place.” I could not 
disapprove of this principle, and so let the brave man do what he chose. 

I will tell you on some other occasion why I have bitterly regretted 
this inclination towards brigade-movements. Once again, in the battle 
of Sedan, it happened, when I was in command, that movements were 
made by the brigade, as a whole, under the orders of the commander 
of the brigade. This occurred as I was leading forward the whole of 
my artillery near Givonne, with the object of opening a decisive fire on 
the Bois de la Garenne. The first brigade of Field artillery was then 
standing in front of the defile which runs through the forest of Villers- 
Cernay, and blocked the way. The 2nd brigade stood on their right 
rear. It was therefore necessary that the 1st brigade should move 
as soon as possible, in order that the 2nd might pass through the 
defile. But we were too near to the enemy for me to call upon the 1st 
brigade to make any movement to a flank ; it had, therefore, to push 
forward, while, at the moment when it opened fire, the 2nd could be 
brought to the front. The 1st brigade thus took up a position of which 
the right rested on impassable ground (precipices), while on their left 
flank there was room for the 2nd brigade. The latter also passed the 
defile, at a trot, in column of divisions, the head of the column wheeled 
to the left, and the whole then moved by batteries to their right front, 
coming into position by batteries. This complicated movement was 
carried out without loss, since the enemy was completely disorganised, 
firing only to make a noise, and laying up at the sky, so that all his 
missiles passed over our heads. But these are the only two occasions 
in all the battles and actions at which I have been present, when I 
have seen brigade movements attempted. The first, as I said above, I 
had reason to regret (I will speak of this later on) ; the second might 
have been executed by direct order to the batteries without any 
combined movement, and what is more, was not carried out correctly 
as a drill movement. 

I lately saw in a pamphlet, written by a cavalry officer, who is well- 
known by the whole army for his practical excellence, the expression 
of a wish that the regulations might be so far simplified, that particular 
stress should be laid upon those movements which are practicable in 
war, and that those which are intended to he used only in time of peace 
should be separated from them. There is some little irony concealed 
in this wish. If such a simplification were undertaken with respect to 
the artillery regulations, the whole of brigade drill, with the exception 
of the formation for the march, and the advance in line, would be 
banished to the second category of evolutions. But I cannot advise 
that they should be excised altogether from the regulations. The work 
of the artillery during peace would, in that case, become too monotonous, 
and monotony must, if possible, be avoided, as it is the enemy of all 
delight in the Service. Moreover, all General officers have not the time 
to inspect each individual battery, and they will therefore, in time of 
peace, desire to see the movements of larger bodies, as of several 
batteries brigaded together. 
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LETTEES ON ARTILLEET. 

BY 

FRINGE KRAFT ZU HOHENLOHE INGELFING-EN. 


TRANSLATED BY 

MAJOR N. L. WALFORD, RA. 


9th Zetter. 


On the renewal of Ammunition in time of war. 


I SHALL to-day write to you upon a subject which will, in my opinion, be 
very wearisome to you, namely the reasons why our artillery, in 1866, 
often ran short of ammunition, and how this difficulty was got over in 
1870. But I cannot excuse you, since it is of the very greatest import- 
ance that the expended ammunition should be replaced at the proper 
moment, for what effect on an action can a line of artillery produce 
when it has no more ammunition ? You cannot even say to them, as a 
certain brave Saxon General said to the Light Infantry battalion at the 
battle of Sedan, when it had exhausted its ammunition: “Well, you 
have got your swords ! ” — so he spoke, but remained with the battalion 
in the foremost line of the battle until the ammunition came up. The 
artillery must therefore strive to arrange for the timely supply of 
ammunition with the same zeal as it devotes to the carrying out of its 
proper tactical employment. Many a Staff officer, who has worked out 
the details of arrangements in operations against an enemy, becomes 
angry and impatient when he thinks of the gigantic train of the Lines 
of ammunition-columns, which drags like a log at the heel of an army- 
corps : he may well say : “ As soon as you begin to talk about Lines of 
wagons, I begin to feel ill.” But it is of no good to say this. They 
must be thought about. 

It is true that the idea of these endless strings of wagons which 
slowly creeping on cover the roads in rear of the army (in 1870 each 
corps had 9 columns of 27 wagons, each 20 paces in length), have little 
to do with the poetical chivalrous picture which the young warrior, 
burning to do great deeds, ordinarily draws to himself of the coming 
‘'Vgrand and joyous battle.” I was not therefore surprised when a 
young man of rank, an officer of the reserve of the cavalry of the Guard, 
who was assigned to me to do duty with the artillery, and who asked to 
be appointed to a battery of Horse artillery, nearly fainted with horror 
when I was compelled to tell himvthat he was told off to the a-rnmnni- 
tion-coluinns. Hp ---- ’ ■ 
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answered that this was the first time that his troops had been under 
fire, and that, therefore, he wanted everything to he done in a strictly 
correct manner, in order that the men might remain calm, and “ might 
not feel that anything extraordinary was , taking place.” I could not 
disapprove of this principle, and so let the brave man do what he chose. 

I will tell you on some other occasion why I have bitterly regretted 
this inclination towards brigade-movements. Once again, in the battle 
of Sedan, it happened, when I was in command, that movements were 
made by the brigade, as a whole, under the orders of the commander 
of the brigade. This occurred as I was leading forward the whole of 
artillery near Givonne, with the object of opening a decisive fire on 
the Bois de la Garenne. The first brigade of Field artillery was then 
standing in front of the defile which runs through the forest of Villers- 
Cernay, and blocked the way. The 2nd brigade stood on their right 
rear. It was therefore necessary that the 1st brigade should move 
as soon as possible, in order that the 2nd might pass through the 
defile. But we were too near to the enemy for me to call upon the 1st 
brigade to make any movement to a flank ; it had, therefore, to push 
forward, while, at the moment when it opened fire, the 2nd could be 
brought to the front. The 1st brigade thus took up a position of which 
the right rested on impassable ground (precipices), while on their left 
flank there was room for the 2nd brigade. The latter also passed the 
defile, at a trot, in column of divisions, the head of the column wheeled 
to the left, and the whole then moved by batteries to their right front, 
coming into position by batteries. This complicated movement was 
carried out without loss, since the enemy was completely disorganised, 
firing only to make a noise, and laying up at the sky, so that all his 
missiles passed over our heads. But these are the only two occasions 
in all the battles and actions at which I have been present, when I 
have seen brigade movements attempted. The first, as I said above, I 
had reason to regret (I will speak of this later on) ; the second might 
have been executed by direct order to the batteries without any 
combined movement, and what is more, was not carried out correctly 
as a drill movement. ' 

I lately saw in a pamphlet, written by a cavalry officer, who is well- 
known by the whole army for his practical excellence, the expression 
of a wish that the regulations might be so far simplified, that particular 
stress should be laid upon those movements which are practicable in 
•war, and that those which are intended to be nsed only in time of peace 
should be separated from them. There is some little irony concealed 
in this wish. If such a simplification were undertaken with respect to 
the artillery regulations, the whole of brigade drill, with the exception 
of the formation for the march, and the advance in line, would be 
banished to the second category of evolutions. But I cannot advise 
that they should be excised altogether from the regulations. The work 
of the artillery during peace would, in that case, become too monotonous, 
and monotony must, if possible, be avoided, as it is the enemy of all 
delight in the Service. Moreover, all General officers have not the time 
to inspect each individual battery, and they will therefore, in time of 
peace, desire to see the movements of larger bodies, as of several 
batteries brigaded together. 
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PRINCE KRAFT ZU HOHENLOHE^-iNGFLFING^ 


TRANSLATED BY 

MAJOR N. L. WALFOEB, R.A. 


9t?t Zetter. 


Ok the benewal of Ammukition m time of wab. 


I SHALL to-day write to yon upon a subject which will, in my opinion, be 
very wearisome to you, namely the reasons why our artillery, in 1866, 
often ran short of ammunition, and how this difficulty was got over in 
1870. But I cannot excuse you, since it is of the very greatest import- 
ance that the expended ammunition should be replaced at the prosier 
moment, for what effect on an action can a line of artillery produce 
when it has no more ammunition ? You cannot even say to them, as a 
certain brave Saxon General said to the Light Infantry battalion at the 
battle of Sedan, when it had exhausted its ammunition : “ Well, you 
have got your swords ! ” — so he spoke, but remained with the battalion 
in the foremost line of the battle until the ammunition came up. The 
artillery must therefore strive to arrange for the timely supply of 
ammunition with the same zeal as it devotes to the carrying out of its 
proper tactical em|)loyment. Many a Staff officer, wffio has worked out 
the details of arrangements in operations against an enemy, becomes 
angry and impatient when he thinks of the gigantic train of the Lines 
of ammunition-columns, which drags like a log at the heel of an army- 
corps : he may well say : As soon as you begin to talk about Lines of 
wagons, I begin to feel ill.” But it is of no good to say this. They 
must be thought about. 

It is true that the idea of these endless strings of wagons which 
slowly creeping on cover the roads in rear of the army (in 1870 each 
corps had 9 columns of 27 wagons, each 20 paces in length), have little 
to do with the poetical chivalrous picture which the young warrior, 
burning to do great deeds, ordinarily draws to himself of the coming 
“ grand and joyous battle.” I was not therefore surprised when a 
young man of rank, an officer of the reserve of the cavalry of the Guard, 
who was assigned to me to do duty with the artillery, and who asked to 
he appointed to a battery of Horse artillery, nearly fainted with horror 
when I was compelled to tell him, that he was told off to tbo 
tion-coiumnsV 


92 


opportnnity, wlieii he cam© into action, to get liis horse wounded Iby 
infahtry fire, and to so distinguish himself that for his very first battle 
his breast was decorated with the Iron Cross. 

Speaking generally, the views of glory, honour, and chivalry, which, 
in old days and in the middle ages, were judged by and founded upon 
strength of body and skill in fighting with the sword, the mace, the 
lance, and the morning-star, have experienced a considerable change by 
the improvement of fire-arms. For all that is now-a-days required in 
order to combat an yxchilles of Troy, or even Hercules with his gigptic 
strength, is the sarp-O little, well-directed bullet of *36 of an inch, 
which would serve tp knock over the most pnny soldier. Individual 
action plays but a ver>T small part in modern war. The infantry soldier 
lies in a sheiter-trenc6^ or under a hedge, loading, aiming, and firing 
his shooting machine, The artillery takes even a less personal part in 
the action. One man ordlers the direction and the nature of the fire, 
another sponges out the g'un, another brings up the shell, another fixes 
the fuze, another lays, and yet another pulls the lanyard. And yet 
they all fight fully to the smme extent as the cavalry soldier, who strikes 
bravely, sword in hand, Mke the old knights. Chivalrous honour in 
the Field now lies in the scrupulous, quiet, and precise performance of 
one’s peculiar duty, not\^i«^hstanding the stress of constant danger. 
Thus he who, through great, dangers, brings up ammunition into the 
firing line, has just as large in it as he who is firing in that line. 

What difference is there betweeh\the gunner who carries the shell from 
the limber to the gun, and the soldier who brings a full ammunition- 
wagon up to a battery which is inXaction ? You will allow then that 
the renewal of expended ammunitidP has as much to do with the fight, 
and therefore must be treated as of the same importance as the shooting, 
the attack, and the tactical dispositions for the battle, and that we ought 
therefore to overcome that feeling of -v^eariness, which is involuntarily 
connected with this subject, since th€ latter has already to struggle 
against so many terrible difficulties. 

I have no accurate knowledge of th^ special arrangements which 
were made, in the wars at the beginningj^^ this century, to secure the 
regular renewal of expended ammunitioi in an army in the Field. 
But it appears to me probable that a renewal of artillery ammunition 
during the battle was seldom necessary, (excegfc, perhaps, at the battle of 
Dennewitz, during which Btilow sent an ammunition-column to 
Tauenzien), not at least when a battery went its full 

amount of ammunition ; at any rate the regulationsmr the renewal of 
ammunition which were in force with us in 1866, seem to point this 
way. There was plenty of time and opportunity to bring up the 
ammunition-columns after the battle, especially since the battles and 
actions did not follow each other at such short intervals as in our last 
war. Even the very energetic conduct of war of the first Napoleon did 
not produce such a rapid succession of serious actions, as in the eight- 
days’ war in Bohemia which lasted from the 26th of June to the 3rd of 
July, 1866, and the same point may be observed if we compare the 
three-years’ War of Liberation with the six-months’ war of 1870-1871. 
We may add that, with B.L. guns in critical moments, a more rapid 
consumption of ammunition may take place than was possible with 
M.L. guns, which required more time for each round. We may further 
add that masses of artillery are now brought earlier into action and are 
‘i’eserve. Finally, moreqver, much larger armies are 
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now employed in war, and thus more ammunition is expended and 
calis for renewal. For the same reason the roads are now more choked 
by the larger masses of troops, and thus the advance of the ammunition- 
columns meet with more difficulties and hindrances. It appears that 
in the beginning of the century, this need was sufficiently met by a 
certain number of ammunition-columns which followed the army, and 
by the addition of ammunition-wagons to the batteries. No well 
regulated system appears to have been laid down. At least, when the 
Inspector-General of artillery, after the war of 1866, asked two veterans 
of the war of 1813, who had retired from the Service, what was their 
opinion as to the person to whom the direction of the ammunition- 
wagons should be entrusted, one of them answered, that this should 
certainly not be left to the Battery- Sergeant-Major or fo the Quarter- 
master-Sergeant. His in 1813 were, he said, so faint-hearted, that 
they in every action fancied that the day was lost, and so always 
retreated with the wagons. The other gave the same opinion, but for 
the reason that his were such brave men, that he could not do without 
them when the battery was in action. 

If our regulations with regard to the renewal of ammunition in battle, 
such as were in force in 1866, were based upon the experiences of 1813 
to 1815, it would certainly appear that, in those days, no battery ever 
fired away in one day the whole of the ammunition which was carried 
in the limbers and in the wagons, for these regulations are limited to 
the renewal of the ammunition in the limbers from the wagons of the 
battery. As to the replenishment of the wagons it was considered 
sufficient to lay down, that the Captain of the battery, in his report 
of the action, was to send in a statement of the ammunition expended, 
and to demand its renewal ; he would then receive instructions as to 
where he might obtain fresh ammunition. These regulations were 
limited to the case, where the battery and the ammunition-store (now 
ammunition-column) were under one command. 

The painfully minute control, which exists in every branch of our 
military and civil administration, and which may well be, speaking 
generally, the cause of the excellence of our public servants, has, with 
time, introduced into this matter a precise rigidity which, when in 1866 
it was for the first time in its existence set in motion, was the cause of 
very serious loss of time. 

In that campaign, the ammunition-columns and the batteries had to 
send in, at regular intervals, on a prescribed form, a “ State of remaining 
ammunition,” which was forwarded through the officer commanding 
the artillery of the corps, and in which the issues and the receipts must 
be made to balance. In accordance with this State the officer com- 
manding the artillery of the corps sent in a demand to the officer 
comihanding the artillery of the army, and the latter gave an order on 
the depot for Field-ammunition, -whence the columns could draw the 
ammunition. Again, after each action, every battery had to send in 
with the report on the battles an extraordinary ‘‘ State of remaining 
ammunition,” in accordance with which the renewal of the expended 
ammunition was carried out by the columns. Although the amount of 
writing, which was the consequence of all this exactness, was much 
diminished by the fact that, before their departure from their garrison, 
the troops were provided with printed forms for this State,” you can 
still understand that so much office-work after an action, not only 
was a great burden on a battery, but also became impossible of execution. 
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in tlie case wlien a "battle lasted up to nightfall, and when the battery 
bad to bivouac -wherever it could in rain and mud, and had to push on 
the next morning at the break of day. For the report on the action had 
to be also accompanied by a plan of the ground, a list of losses, and a list 
of recommendations for honours. Thus several days passed before the 
officer commanding the artillery of the corps was placed in the position, 
by the receipt of the “ State,” to issue the orders for the renewal of the 
ammunition, and during all these days the battery had to wait. This 
matter took still longer in the case of the officer commanding the reserve 
ai’tillery of the 1st army in 1866, for he had to send in a requisition first 
to the officer commanding the artillery of the whole army (since there 
was no officer in command of the 3rd and 4th corps), and the latter 
issued an order to the officer commanding the reserve artillery of the 
army, who had under his charge the two brigades of ammunition- 
columns. The enormous number of the wagons of the Main artillery 
reserve, which followed in rear of the army, delayed exceedingly the 
transmission of these orders, owing to the great distances which had to 
be traversed. Just imagine that this Main artillery reserve of the army, 
with its 16 batteries and 2 brigades of ammunition-columns, which, on 
the march, covered the road for a space of 27 (English) miles. This 
immense length of the column of march made it also extraordinarily 
difficult to transmit punctually the necessary orders for the execution 
of marches. 

It might thus well happen that a battery four days after an action had 
not yet been able to replace its expended ammunition, since the 
ammunition-column had not yet received any orders, and so could 
not issue any supply ; the battery might then have to enter on a new 
battle with 4 empty wagons, and might thus be soon compelled to cease 
firing for want of ammunition ; and yet with all this no one might 
have been to blame. 

The regulations for the ammunition-wagons which form an integral 
part of a battery were yet more unpractical, as regarded the punctual 
replenishment of the limber boxes during an action. These regulations 
laid down that the ammunition-wagons of a battery were to be divided 
into two “ Lines,” of which the 1st, consisting of 2 or 3 ammunition- 
wagons and one store-wagon, was to follow the battery at a distance of 
300 or 400 paces, while the 2nd, which included the remaining wagons, 
was to remain out of fire, and thus at least 1000 paces from the battery. 
It was very difficult to carry out these regulations, even when a 
battery was acting independently, as, for example, in the case where a 
subaltern was undergoing his examination for promotion ; the 
commander of the Lines of wagons, a N.C. officer, or even sometimes 
an old soldier, could not always receive in time the orders rendered 
necessary by the rapid changes of position ; nor was it always possible 
to find a man of that class who had the necessary amount of skill. 
Thus it not rarely happened that, when movements in retreat were 
worked out, the Lines of wagons got in the way of the battery, or 
stopped up a defile, or found themselves considerably nearer to the 
enemy than the battery was. You can easily imagine how these 
difficulties grow into impossibilities, when several batteries advance by 
the same road to a new position, or when other troops are also moving 
forward to the battle. Thus an unfortunate N.C. officer, in charge of a 
Line of wagons, may find himself with his 3 or 4 wagons treated by a 
cavalry or infantry regiment, if he gets in their way, as so much train 
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wliicli lias no business there, and will thus be hustled into the ditch. 
Imagine now an army-corps which is engaged, and -which has all the 
batteries of the corps under fire. In rear of the batteries, at a distance 
of 300 or 400 paces, stand the same number of little clusters of 3 or 4 
wagons, painfully but unsuccessfully striving according to the regula- 
tions to find some “ cover from the ground.” At least 1000 paces in 
rear again are the same number of other little clusters of 7 or 8 wagons, 
which have received iiistimctions to keep out of fire. Imagine then the 
arrival of the very slightest crisis in the action, and what an awful state 
of confusion there will be. I do not know if it really happened, but 
according to the regulations which were then in force, the two Lines of 
wagons of those batteries which at the battle of Nachod had to retire 
with the whole of the advanced guard, ought to have retreated quickly 
out of the zone of fire, and have thrown themselves head-over-heels 
into the defile of Nachod, right in front of the main body of the corps, 
and woukltlius have stopped the advance of the latter. If this did not 
happen, then all the leaders of the Lines of wagons acted contrai’y to 
regulations. 

I have reason to believe that these regulations with regard to the 
direction of the battery wagons, which were still in force in 1866, were 
not founded on the experiences of the war of 1813, but that long after 
that war the^^ were worked out to the best of the ability of certain 
adjutants, who had never seen war. The authorities who sanctioned 
them did not perhaps attribute much importance to these regulations, 
since in the wars from 1813 to 1815 there was probably seldom any 
deficiency of artillery ammunition in action, and after the fight there 
was always sufficient time to provide for its renewal. I am inclined to 
this opinion on account of an expression of a former commander of my 
regiment, Colonel von Eohl, which he made when I was passing my 
practical examination for promotion to Captain. He was a veteran of 
the War of Liberation, and was decorated with the Iron Cross. When 
he was in a good humour and felt at his ease he spoke a strong Berlin 
dialect. He said that he was satisfied with the arrangements "which I 
made, during my examination, for the renewal of the ammunition, 
since they were according to the regulations. “ But,” said he, ‘‘regula- 
tions are all nonsense. No one can conform to them in "war. Two 
Lines ! Bosh ! In war we always march with our wagons, and when 
the enemy opens fire, then we say : ‘ Here, get the wagons out of the 
way ’ ! and then we push on and open fire. And then we send some 
one to them to tell them to come on.” I expressed my regret to the 
Colonel for having been obliged to learn that which was all nonsense, 
and asked what I was to do in order to learn what was correct. “ My 
boy,” said he, “ do not work so much, it will make you stupider and 
stupider ! ” He was certainly not a scientific gunner. 

The old regulations, of which we are speaking, also laid down, that 
the renewal of expended ammunition (with the exception of case, 
which was to be at once replaced,) was to be carried out as soon as 
there was a pause in the fire or the action ; but that the renewal of 
ammunition was to be looked to, at the latest, when half of the 
ammunition in the limbers had been expended, that is to say, that only 
in this case was the supply of ammunition to be filled up during the 
action. But Ave found that this limit would be far too late for rifled 
guns. They can be loaded much quicker than the smooth-bores, and 
they will, if rapid fire be ordered, consume the other half in far less 
time than will be required to carry out the orders for renewal. 
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Wliat the officer commanding a brigade was to do at first with his 
wagons, at the moment when the whole brigade of 4 batteries cam.e into 
action under his command, the regulations did not say. And yet almost 
CTery day during the drill season whole brigades were to be seen work- 
ing together, which would have been impracticable if 3 or 4 wagons had 
been following 400 paces in rear of each battery. What would have 
become of these groups of wagons at the word of command : “ Advance 
from the right in column of divisions ? ” 

When we, on the morning of the 3rd of July, 1866, were called to 
arms in our bivouac near Rettendorf, I was summoned to the railway 
station at Koniginhof to receive my orders, and hastened thither. As 
I was about to start the commander of the 2nd Field brigade, Major 
von Miesitschek, came up to me with the request, that I w’-ould allow 
him to march with all the guns of the batteries of his brigade at the 
head of the column, and would permit the whole of the wagons to 
follow in rear, saying that unless I permitted this he could not 
command his brigade as a whole in its advance against the enemy. 
Hurried as I was, I said as I rode off, “ All right, do as you like.” I 
bitterly repented this. For what happened ? 

The orders given in Koniginhof by the General commanding the 
corps directed that the reserve artillery should cross the Elbe at 
Koniginhof after the 1st division of the Guard, and should be followed 
by the 2nd division of the Guard. After I had led the head of the 
reserve artillery into Koniginhof, and begged the commander of the 
2nd division to allow them to go in front of him, I pushed on to 
Ghotieborek, in order to make myself acquainted with the position of 
the battle. In the meanwhile the 2nd division of the Guard had 
allowed the batteries of the corps-artillery to pass through the town. 
But when the division saw nothing but ammunition-wagons following 
(there were 40 of them) they mistook them for an ammunition-column 
and, burning for action and not being willing to follow the “train” 
in their advance against the enemy, marched oft* forcing the wagons to 
make way for them, since orders had been given that the ammunition- 
columns were not to cross the Elbe. In this manner the ammunition- 
wagons of the batteries of the reserve artillery were missing during 
the whole of the battle, as they followed in rear of all and had then to 
find their batteries on the field of battle, in which they did not succeed 
until the action was already over. 

If I had had them with me earlier, that is to say if Miesitschek had 
held to the formation prescribed for a rapid march, in which each 
gun is followed by its wagon, I should then have been at 4.30 p.m. at 
Chlum supplied with more ammunition, and should have been in a 
position, without assistance, to stop the advance of the enemy’s 
infantry, since General von Dresky is quite right when he says : “ It 
is impossible to break the front of a line of artillery,” always of course 
understood, when it has ammunition. But we were by no means in this 
condition, for many batteries had only a couple of rounds left. I there- 
fore joined in the movement in retreat (which was made by our 
infantry, hard pressed by the enemy’s overwhelming strength) on to the 
hill on which the northern part of Chlum stands, after which the 
advance of our 1st and 6th corps put an end to that of the enemy. But 
I learnt one lesson by this : “ never again to allow the batteries to he seioa- 
rated from all their ivagons!' 

If you also take into account that, in addition to the unsatisfactory 
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regiilations as to the supply of ammtinition, there was also no order that 
a battery which had no more ammunition ought nevertheless to remain 
in the line of battle, you will certainly find it most natural that batteries 
■which had no ammunition, and were therefore defenceless, should 
prefer to retire rather than see their guns serve as trophies to the enemy. 

When I relate to you, in contrast to the method of 1866, upon what 
principles the ammunition was replaced in the year 1870, I will beg of 
you to allow me to describe to you the manner of proceeding which the 
Guard corps employed, for I do not know whether all the corps 
managed it in the same way. The Inspector-General of artillery after 
the war of 1866 replaced the useless regulations by others, under which 
more liberty was given in detail. But I am not quite sure at this 
moment how much was a matter of regulation, and how much was the 
result of the initiative of the troops. 

I begin with the proceedings of batteries in action. On the march 
batteries never moved in any other formation than that prescribed for 
rapid marches. A wagon followed every gun, and was under the 
command of the No . 1 . At the rear of the battery marched the store-wagon , 
the field-forge, and the baggage-wagons (ail the wagons connected 
with the internal economy of the battery) under the command of 
the Quartermaster-Sergeant. No other formation was ever employed 
beyond the column of route and the advance in line. When the battery 
formed line, the -wagon still followed its gun, and the 4 baggage wagons 
formed a third line. When the battery was about to advance into its 
position for action, the command was given : “Form Lines of wagons !” 
The guns pushed on as soon as they came within reach of the enemy’s 
fire. The 1st Line of wagons followed close behind them ; this included 
3 ammunition and 1 store- wagon. The 2nd Line, that is the 6 other 
wagons, were collected from the whole of the brigade, placed under the 
command of an officer, and posted at some point selected by the officer 
commanding the brigade. When the battery unlimbered the wagons of 
the first Line took up a position on the left of the guns, on the same 
front and with the same intervals. The brigades did not advance (with 
the sole exception, mentioned above, of the movement from its first to its 
second position of the 2nd Field brigade at Sedan) into their position 
under the individual command of the commander of the brigade ; but 
one battery after the other, in succession as they came up in column, 
moved up according to the orders which had been sent to it by the 
officer commanding the brigade. These were very simple. He brought 
up the leading battery himself, and sent orders to the other batteries to 
take up their positions to the right or left of it. When the ground was 
open and it was in other respects advisable, each battery in succession 
came into action 200 or 300 paces nearer to the enemy than the position 
occupied by that which preceded it. This latter mode of proceeding 
Scherbening had thought out, and had already in 1866 carried it out 
successfully at Blumenau, for thus an enemy who is standing on the 
defensive, and who is firing on the first battery, is puzzled, not being 
able to fire with the same elevation on those which follow it, and is 
obliged to find his range anew. When once the position is firmly 
established, then the more distant batteries must be brought up into the 
foremost line, in order that their field of fire may be as open as possible 
in every direction. The moral effects of this advance are also good, for 
it is not wise to allow some batteries to remain at a greater distance 
from the enemy than the others. This mode of proceeding is possible 
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only "wlien taldng up the first position, and when, as at Si-Privat, the 
ground is open and not undulating. At Sedan the hills stretching 
between steep-sided ravines marked so distinctly the positions for the 
artillery, that this manner of approach in echelon with intervals of 200 
to 300 paces was not possible there. 

After this digression into applied tactics, let ns return to the question 
of the renewal of ammunition. 

It was established as a principle that the ammunition in the wagons 
should first be used^ and that in the limbers kept as a last reserve. So long 
as the permissible slowness of the fire rendered it possible to do so, 
every shell was to be taken direct from the wagon, with which object a 
wagon was posted in rear of No. 2 and another in rear of No. 5 gun. 
Ammunition was allowed to be taken from the limbers only in two 
cases ; to fire the first shot in a new position before the wagons had 
come up, and when a rapid fire was ordered. But as soon as the critical 
moment bad passed, the limbers were as quickly as possible filled up 
from the wagons. The numbers who had been brought up on the 
wagons had to assist in this duty. As soon as a wagon was empty, the 
wounded and also the dead were placed on it (for it is not wise to leave 
them long in the sight of the battery), and it was allowed to return 
slowly to the collected 2nd Lines of the brigade. The third wagon of 
the 1st Line took its place, and one from the 2nd Line was brought up 
as quickly as possible to the flank of the battery. The empty wagons 
which came back from the front were sent by the 2nd Line of the 
brigade, as soon as the 1st Line of the ammunition-columns had reached 
their proper position, to be filled up from the latter. 

I found in the battles of St.-Privat and Sedan, when I rode along the 
line of batteries, and looked into the limber-boxes, that they were all 
full. And when at St.-Privat we accompanied the infantry to the 
assault, the batteries reached the heights which had been captured 
between St.-Privat and Amanvillers, and also the closer position near 
to St.-Privat, with full-limber ’boxes. We soon found this fact to be 
most useful. From this moment it was not any longer possible, on 
account of the continued necessity for a rapid fire, always to draw 
ammunition from the wagons. But as soon as a rapid fire ceased to be 
necessary, the consumption which had taken place was made up from 
the ^vagons. Thus only were we able to manage that, in spite of the 
enormous expenditure of ammunition in this battle, it was not until 
late in the evening that here and there those of the heavy batteries, 
which had been the longest in action (of the 1st and 2nd Field brigades, 
since the heavy batteries had less ammunition than the light), began to 
be embarrassed, and had to fire the last shell of the last wagon and the 
•whole of the ammunition in their limbers. The 15 batteries of the 
G-uard fired on this day 8000 to 9000^ shell. But, as I shall describe to 
you later, the ammunition-columns relieved this embarrassment imme- 
diately, and in good time. 

The posting of the wagons of the 1st Line on the same front as 
the batteries, has, it is true, this disadvantage, that the front of a 
battery is thus increased from 120 to 200 paces, and it is therefore 
practicable only when, as at St.-Privat, there is sufficient space. At 
Sedan we could not find room for them. But on the -whole this 
mode of proceeding offers nothing but advantages. Owing to the 
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greater extent of front tlie enemy is more enveloped with fire. The 
interval of nearly 100 paces from flank gun to flank gun of batteries 
facilitates the observation of the effect, and the correction of the 
elevation, and also offers a position for the escort which the infantry 
furnishes. Y on may think, perhaps, that the wagons of the 1 st Line, when 
they stand in the front line, will suffer greater loss than they would if 
they were 300 to 400 paces in rear. The contrary is the case. In these days 
of rifled gnus the space from 300 to 400 paces in rear of the battery "is 
more dangerous than a position near to the battery and in line with it, 
owing to the splinters of shell which spread about in all directions. 
The enemy’s rifled guns shoot so well that their shells do not go 
sufficiently wide of the mark to hit the wagons. For the enemy does 
not lay on the wagons, but on the guns, which are firing at him. Thus 
it arises that wagons posted near the batteries and on the same front 
suffer less than they would were they 300 or 400 paces to the rear. 
During the whole of the battle of St.-Privat no wagon was blown up, 
but only some limbers. 

I have especially noticed the battle of St.-Privat, because in it there 
was the greatest expenditure of ammunition. In the battle of Sedan 
the 15 batteries of the artillery of the Guard fired only 5000 shell."^ 
At no time during this latter battle was it necessary to call for the 
assistance of the ammunition-columns. 

Let me now describe to you the arrangements for the renewal of 
ammunition b^^ the ammunition-columns, and for the replenishment of 
the latter from the depots of Field-ammunition. 

The 9 ammunition-columns which followed an army-corps were 
divided into two Lines, of which the first, consisting of 2 infantry 
and 1 artillery columns (this proportion was reversed after the battle of 
St.-Privat), followed the corps at the distance of half-a-day’s march ; 
while the 2nd, consisting of the other 6 columns, was a whole march in 
rear. The officer commanding the column-brigades marched with the 
1st Line, and received daily orders for his guidance from the officer 
commanding the corps-artillery, who himself received them from the 
officer commanding the corps. The distance of the columns from head- 
quarters made the transmission of orders a matter of great difficulty. 
For it is evident that, since the army-corps cannot until the evening, 
after the arrival of information about the enemy, either come to a 
decision or issue orders, it must be very difficult to send, during the 
night, 23 to 27 (English) miles (including the length of the corps on 
the march), in order to carry to the ammunition-columns the orders for 
the march of the following day. Aides-de-camp and Orderly officers 
cannot conveniently ride 23 to 27 miles during the night, and then, for 
example, in the case where the corps, during the day, marches 13 miles, 
ride in addition these 13 miles before they return to head-quarters. 
The regular direction of the ammunition-columns is therefore only 
possible by establishing, on the principle of the experiences of the year 
1866, a flying line of relays of orderlies between the head-quarters of 
the corps, the head-quarters of the corps-artillery, the head-quarters of the 
commanders of columns, and lastly between them and their two Lines of 
columns. These orderlies were relieved daily. These flying relays of 
orderlies were sufficient for the regular transmission of orders, but the 
columns had to struggle against innumerable difficulties, and to surmount 
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tremendous obstacles. For in the rear of an army-corps the roads are 
claimed by the columns of train, the pontoon-train, the requisitioned 
wagons, the Field-hospitals, &c. In extraordinary cases, when we were 
about to begin to advance for battle, Aides-de-camp were sent, who 
certainly had to ride considerable distances. 

The leaders of the ammunition-columns were bound in addition to 
exert their utmost efforts to prevent the troops, when in action, from 
being left without ammunition, and in the case of a battle were expected 
to push on on their own responsibility without orders. The officer 
commanding the column-brigades was instructed, as soon as he should 
know or hear that a battle was probable, to come without orders as 
quickly as possible to the officer commanding the artillery of the corps, 
if he could find him, in order to receive his directions as to where the 
ammunition-columns should be posted. These orders were then sent, 
during the action, to the divisions and the corps-artillery, so that they 
might know where to send fche empty ammunition-wagons to be filled. 

But any regular daily direction of the ammunition-columns was 
altogether impossible, when several corps marched one behind the other 
on the same road, since each of them with their combatant troops alone 
occupied nearly 14 (English) miles of road. In this case it was only 
possible to follow the instructions conscientiously, and to do one’s 
utmost to follow on, and to gain touch of one’s own troops as soon as 
possible, and, without waiting for any orders, to act on one’s own 
responsibility. 

Allow me to tell you how well these gallant officers did their duty. 

The railways were in 1870, at the time of the concentration of our 
army towards the West, so entirely taken up by the combatant troops, 
that at first only 3 ammunition-columns (one Line) was sent forward 
after each army-corps. The orders regarding this matter were drawn 
up by the railway section of the General Staff at Berlin, and the officers 
commanding troops had nothing to do with it, nor any knowledge of 
it, since these ordei'S were varied according to the movements of the 
enemy which could not be foreseen. It was not until the troops joined 
their leaders that the latter had any power over their disposition. 

We (the head-quarters of the Guard) were disentrained on the 1st of 
August at Mannheim, remained there during the 2nd, marched on the 
3rd to Dlirkheim, and on the 4th to Kaiserslautern. Here, as we 
marched in, the 3 ammunition-columns of the 1st Line were disen- 
trained, after the cavalry division of the Guard and the corps-artillery 
had left the railway. How at least the 1st Line of the ammunition- 
columns had come under my command. But its commander, Major 
von Heineccius, had not arrived. He had received orders to march by 
road with the other 6 columns from Berlin to Wittenberg, where he 
was to entrain. We heard nothing more of these 6 columns until the 
15th of August. The direction of even the first 3 columns was very 
difficult, as three army-corps were then marching on one road. The 
corps which followed us blocked up their way, and yet they were 
obliged to advance. There were thus often collisions between the 
various troops, and the columns scarcely found the roads free even at 
night. On the 9th of August, when the deployment on the French 
frontier had been completed, all the 3 columns could for the first time 
march regulaidy. 

On the 15th of August a written report arrived from the commander of 
the ammunition-columns, which said that he had on the 14th reached 
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Saargemlind with the 6 other colnmiis. He entrained on the Gth of 
August at Wittenberg, and disentrained on the 8th at Mainz. No one 
there could tell him whither the Guard corps had been directed (and 
this direction might be changed any day), and he then marched trusting 
to chance through the Palatinate to Westen, where he found the track 
of the Guard corps. According to his report he proposed to direct the 
columns on the 15th by Morhange on Verminy, on the IGtli to Nomeny, 
on the 17th to Dieulouard. If you follow on the map his march from 
Mainz to Dieulouard, you will agree with me, that such forced marches 
by entirely newly organized troops deserves so much the more recogni- 
tion, as they had no orders and marched to the front on their own 
responsibility, moved solely by zeal for the Service. 

Early in the morning of the 16th of August the commander of the 
brigade, w^ho had ridden on in advance of his columns, reported himself 
in Dieulouard to the General in command, and on the evening of the 
17th of August the corps orders for the first time mentioned the 2nd 
Line of the ammunition-columns. It was a great piece of good fortune 
that, on the evening before the great decisive battle, the first regular 
conveyance of orders was possible even to the very last part of the 
corps which had left the railway, and that thus the renewal of ammuni- 
tion was made sure. 

On the 16th of August the General commanding arrived at Bernecourt, 
the 1st Line of ammunition-columns at Manonville, and on the 2nd, as 
I said, at Nomeny. The corps was ordered to march on the 17th to the 
Meuse, the 1st Line of columns being directed on Apremont, while the 
2nd was expected to arrive in the evening at Dieulouard. 

The events of the 16th made it necessary for the Guard corps to turn 
to the North on the 17th. The columns of the 1st Line were therefore, 
hy a modified order of 3 a.m. on the 17th, which was brought by an 
aide-de-camp, directed from Manonville on Limey. 

The corps-orders of the evening of the 17th August, which directed 
the corps to be collected at a rendezvous near Mars-la-Tour at an early 
hour on the following morning, gave instructions to the ammunition- 
columns that the 1st Line was to be at 7 a.m. on this day at Sponville, 
while the 2nd was to reach Thiaucourt. 

On the 18th of August, soon after the first gun was fired, the 
commander of the ammunition-columns came to me and asked for 
orders. They were first brought forward to Doncourt, and were there 
stationed close in rear of the troops who were engaged between Habon- 
vilie and Batilly. Their position was reported to the divisions and to 
the corps-artillery. 

I enjoyed at the very commencement of the fight a feeling of perfect 
confidence, for I knew, from the results of the practice which they had 
just completed, that the batteries had learnt to shoot excellently, and 
that they would be irresistible and invincible if there was no lack of 
ammunition ; while the renewal of the ammunition appeared to be 
secured. During the long cannonade General von Colomier, who 
commanded the artillery of the army, came up, and rode along the 
batteries, and informed me that he had assigned all the ammunition 
from the 1st Line of my ammunition-columns, which had come up 
early exactly at the right time by Sponville, to the batteries of the 3rd 
and 10th corps, which two days before had fired away so many rounds, 
that their own columns were not in a position to supply the deficiency. 
Fancy my horror ! I was engaged in a very hot action, and yet in 
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rear of me my source of life was cut off. But I cannot in my inmost 
neart think that the General was wrong. He had to provide for the 
renewal of the ammunition of the whole army, and what would have 
been the use of the batteries of the 3rd and 10th corps without any 
ammunition ? Could he possibly foresee which artillery would on 
thw day require the greatest quantity of ammunition ? 

The order was the more annoying as the commander of the column- 
brigMes had just ridden off, to take up his position between Habonville 
and Batilly. When he returned to me he gave me a little consolation 
y report, that he had also heard of General von Colomier’s order and 
had consequently sent an order to Thiaucourt, that the artillery- 
ammunition-column of the 2nd Line should come as quickly as possible 
to pm the 1st Line. But it was still doubtful if it could march so far 
that day, since it had only on the previous evening completed its forced 
mm-eh from Berlin to Dieulouard, and had on that very day marched to 
hiaueourt, a d^tance of 13 (English) miles. The latter place was 18 
miles from the field of battle. 


(After having made his report this officer remained near me in order 
to see where ammunition might be needed. He afterwards accompanied 
mittwitz s battery, which he had commanded in the war of 1866, up 

as I have already stated, was the 

hrst to come into action.) 

, perfornaances of the columns exceeded my highest hopes. They 
had not waited for the order to advance farther, but had set out oil 
hearing at Thiaucourt the noise of the gigantic battle. Two ammuni- 
hon-columns (those of Planit. and Keudell) marched direct to the field 
Sitb tlf way with the greatest energy along roads covered 

and provision-columns, field-hospitals, train, &c., 

evening supplied the batteries directly with ammunition, 

inent^Wpb^rt”“ T *1° ^ obviated the embarrass- 

in threatened us. But this was made possible only by the 
eneigy of the officers in charge and by their independence of action 

th^w^nn« *1^® Umbers and 

the wagons of the batteries, and between noon and 2 p.m. all the 5 
artillery ammunition-columns were emptied. 

of the^ batferipq^ Ti? required no office work on the part 

there tW w^; empty wagons to the columns ; 

tneie they were filled up, while the soldier in charge of the waor,, 

named the battery for which he sought for ammunition and ^te 
receipt on a prepared form. But the columns replarerforus'some- 

in“the™°brttie‘'\rtn*'^^ batteries had lost many (275) horses 

n tne _ battle, and this loss the number of the spare horses was 

insufficient to replace. The ammunition-columns had to give us 200 
horses, for their empty wagons could now be drawn by fewlr Worses 

Manv intlhis^ nf casualties in officers and men. 

^ Mled or badly wounded 

belonged^to tlm Ff^d^^Vn^ . ai’tUlery-ammunition-columns who 
over the commpS S regiment of the Guard had each to take 

columns and^L^+r^ appointed to assist with the 

of X ai^pl? as commanders 

y omcer of long serviee, made me at first doubt whether these 
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cavalry officers could well fill their positions. But it proved in course 
of time that they were most excellent in them. These gentlemen were 
in time of peace, by their position as landed proprietors, accustomed to 
manage men, horses and harness, and had also the habit of acting 
independently and on their own responsibility, as they had no-\w 
frequently to do when they were marching at a distance from other 
troops. But a fire-worker was attached to each column to look after 
and to keep account of the ammunition. I soon saw what essential 
service these commanders of columns were able to render to us. 

When the columns had made up all our losses, they were ordered to 
fall back. The first of them set out during the afternoon of the 19th of 
August. 

In order to describe the machinery by which the renewal of animuni- 
tion was carried out, I must now relate to you how the columns brought 
up the ammunition from home. 

During the battle of St.-Privat an officer on the Staff of General von 
Colomiers had informed me that the reserve-park of field-ammunition 
for the 2nd army had been pushed forward as far as Herny to the 
East of Metz, and that there the ammunition-columns could refill. The 
whole of the 5 empty artillery-ammunition-columns were directed to 
that place and with them the empty half infantry-column which was 
attached ; for the infantry had in proportion used much less ammuni- 
tion. But the commander of the column-brigade remained •with the 
three-and-a-half infaiitry-ammunition-columns which followed the 
army-corps. The Staff of this brigade now made up, according to the 
receipts received, the regulation “ states ” which showed the expenditure, 
the renewal and the balance which remained of the ammunition, and these 
“ states” were forwarded by the officer commanding the artillery of the 
corps to the officer commanding the artillery of the army, that the latter 
might instruct the field-ammunition-reserve-]park to complete the issue. 
A despatch was at the same time sent by the Field telegraph to give 
warning as to the amount to be supplied. Thus not a minute was lost, 
and yet a most accurate account was kept. The control of expenditure 
in the batteries was managed by occasional inspection of the limbers 
and wagons, and it was thus made certain that they actually were filled 
up with ammunition. 

But the replenishment of the ammunition of the columns did not go 
on so smoothly as you might think. They made their way by Pont-a- 
Mousson to Herny. What did they get there ? Absolutely nothing ! I 
believe that the supplies there may probably have been expended in 
making good the enormous consumption by the 1st and 2nd armies in the 
thiee great battles around Metz, and may have been quite exhausted. 
You must not foi’get that we have now to take into account a number of 
guns and a succession of battles, of which in earlier wars there was no 
idea. So my columns marched on, and at last found in the Prussian 
fortress Saarlouis the ammunition which they needed. Thence they 
marched to the West, and heard that the Guard corps now formed part 
of the army of the Meuse ; so they searched for and found its track, and 
hurried after it by forced marches. They did all this without receiving 
a single order as to their march, for no one with the Guard corps knew 
where they were. And when do you think that they reached us? 
For my part I thought that I was dreaming when, on the 29th of 
August, I received a report that the first of these columns had come up 
with the corps. On the 31st of August, the evening before the battle of 
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Sedan, they liad all arrived. The first column had thus marched 200 
(English) miles in 10 days, while the second marched 230 in 12 days. 
But from each of these totals one day must be deducted, having been 
expended in receiving and packing the ammunition. 

On the 1st of September the columns reached the village of Villers- 
Oernay, whence already on the evening of the 1st thej^ in part carried 
out the renewal of the ammunition expended. As I have already said, 
we fired only 5000 shell in the battle of Sedan, an amount not so 
great as the batteries carried with them. But the bombardment of 
Montmedy on the 5th of September cost us nearly 4000 shell, and on the 
6th of September all the ammunition-columns of the artillery were again 
empty. They marched back again by St. Mihiel and Pont-a-Mousson ; 
the greater part of them had to return to Saarlouis and thence to hasten 
after the army. When we, on the 19th of September, arrived in front 
of Paris, the first of these columns (that under Rabel) rejoined the corps. 
It had between the 6th and the 19th of September, that is in 14 days, 
marched over 320 (English)miles. This was a most astonishing rate of 
march, and is made yet more wonderful by the fact that they met with 
many delays and stoppages, which all had to be made up by a longer 
march on the other days. I did not ask how many horses they expended 
on the way, after having obtained them from the country by requisition. 
Nor did I ask any questions as to how often and for how long the escort 
of the columns had been carried on the wagons, or how many miles 
they had thus been able to get over at a easy trot. I was delighted that 
the ammunition was there, and that the columns were complete as to 
their horses and equipment. They had not wasted much time in 
reporting themselves to the commandants of the posts on the road, or 
in looking for quarters. They marched every morning and afternoon, 
while at noon they bivouacked and cooked, and passed the night as a 
rule in villages near the road, but unoccupied by troops, trusting for 
protection to the rifles of the infantry escort. 

The later actions were not sufficiently severe to cause any particular 
difficulties in the renewal of ammunition. Also by that time the field- 
ammunition-park had been pushed forward to Epernay. 

Although punctual renewal of the ammunition took place in every 
battle at which I was present in 1870-1871, 1 was nevertheless convinced 
that the quantity of ammunition which we carry, whether with the 
batteries or with the columns, is not sufficient. You cannot safely 
reckon, especially in the case of decisive battles, where such great 
masses of troops are collected to take paid in the decision, upon the 
columns being able to make their way through the combatant troops 
during the very day of the battle. We must therefore fill up the 
limbers and wagons of the batteries with as much ammunition as they 
can possibly consume during the whole length of a day of battle. We 
had not as much as this in 1870. On the 18th of August we first came 
into action about noon, and yet by the evening we had to have recourse 
to the ammunition-columns, in order to prevent embarrassment. I am 
sure that our supply would not have been sufficient if we had come into 
action in the early morning. 

Moreover I consider that the supply which was carried in the columns 
in 1870 was not sufficient. After the great expenditure on the 18tli of 
August all the columns were empty. If the consumption of ammuni- 
tion had been greater, as it might well have been had we commenced 
the action at an earlier hour, there would not then have been a sufficiently 
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large supply in the coiiimus to till up the batteries in readiness for a 
fresh battle. But this necessity must be provided for, unless the 
(jeneral’s hands are to be tied while the columns are bringing up 
ammunition. 

After the war the question arose as to how much infantry ammu- 
nition should be carried in the columns, seeing that during the 
war of 1866 as a rule the average expenditure per man was only from 
7 to 11 cartridges, while in 1870 only a few infantry-ammunition- 
wagoiis had to be filled up when already the whole of the artillery- 
columns were emptied. But no certain conclusions can be grounded on 
these experiences, since the over- whelming effect of the breech-loader 
in 1866 generally brought about a rapid decision, so that the infantry 
fight was but short. While in the year 1870 our gallant infantry had 
generally to undergo in silence the long-range fire of the enemy, so 
long as they (on account of the inferior range of the needle-gun as 
compared with the Chassepot) were unable to answer it. In battle 
between two equally armed infantries the expenditure of ammunition 
will he much greater than was that of our infantry. We must thus, in 
order to arrive at an opinion on this subject, abandon the consideration 
of our war experiences, and seek for some. other foundation for our 
reasoning. 

I have told you already (in Letters on Infantry ”), that when a 
company and a battery, both at war strength, placed side by side on the 
practice ground, opened a well-aimed and well-managed rapid fire, the 
amount of ammunition consumed by the two arms was in weight (and 
also in value) almost exactly the same. This fact as regards weight is 
decisive with respect to the replenishment of ammunition. If we 
suppose that both arms are engaged during the whole of a day in a 
warm well-managed rapid fire, then each company will expend the 
same weight of ammunition as one battery. An army-corps contains 25 
battalions (100 companies), and 19 batteries ; the supply of infantry 
ammunition should therefore be five times as great as that for the 
artillery. But the latter arm expends a proportionally greater weight 
of ammunition in action, since it fires at longer ranges and for a longer 
time. The effective range of artillery may be considered as five times 
that of the infantry, and thus a battery will in battle use five times as 
much ammunition as a company. I consider then that Ave ought in 
future to have with an army-corps the same number of small-arm and 
artillery-ammunition-coluinns. 

If you now ask what should be the proportion of shell and case-shot, 
I will allow you to decide that on the ground of the consumption in 
1870-1871. During the whole of this war tjxe batteries of the artillery 
of the Guard expended about 25,000^' shell and 1 case-shot. And the 
latter Avas broken in transport. 

If you feel that I liaA-e said too much to you about artillery aininiini- 
tion, remember this : Artillery Avitli open ground in front is inA-iiicibie 
if it has ainniunition ; AAuthout ammunition it is a burden to its friends, 
preparatory to becoming a teophy for its enemies. 


* About 27C rounds per gun, N.L,W» 
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COMMANDER MERTON^ S 

SHOEBUEYNESS LECTUEES. 


A CRITIQUE. 


BY 

CAPTAIN G. S. CLAEKE, E.B. 


The rivalry between coast defences and ships of war has given rise 
to much interesting discussion at various times ; but the naval aspects 
of the question have not too often been presented in a definite form. 
We have learned to be accustomed to rather airy statements at the 
U. S. Institution and elsewhere^ as to what ships are going to do^ and 
the ably planned attacks on our two greatest home fortresses, which 
Captain Meryon has given us, are welcome in all respects. To theorize 
in the dark, as we landsmen are perhaps too prone to do, is never 
quite satisfactory. It is useless for us to prescribe the manner of 
naval operations and proceed to design defences to meet it. Our 
coast defences, if they are attacked at all, will be attacked by naval 
men in accordance with their own methods and with the lights of 
their day. It is these methods which we must seek to oppose. Thus 
the association, in the work of designing coast defences, of minds 
accustomed to the point of view of the attack is essential to a scientific 
treatment of the varying problems which present themselves for 
solution, and in the absence of that association, errors of more or less 
importance become inevitable. 

Having disposed of Pl^nnouth, Captain Meryon concludes his first 
lecture as follows : — Directly you decentralize the guns of the 
defence and place them behind earthworks, and adopt thoroughly 
efficient means of concealing them besides withdrawing them from 
positions at which they can be engaged at short range, any such 
method of attack as I have described falls through.” In other words 
the existing defences of Plymouth are, in Captain Meryon^s view, just 
such as a sailor would wish to engage, and it would be interesting 
to know whether this opinion was held by naval men generally 25 
years ago, and if so, to what extent it was taken into account in the 
halcyon days, when funds for coast defence were available on a regal 
..scale. 

The object sought to be attained in criticizing these valuable 
lectures, is merely to show in what respect the power of the defence 
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appears to have been underrated^ and where the attack may possibly 
have benefited from its advocate^s natural predilections. 

Captain Meryon premises that an attack on the strong military 
and naval centres of this or any other country is a very improbable 
occiiiTonce ; their very strength renders it advisable for an enemy to 
adopt any other means of striking vital blows at an adversary This 
is all very true and, in the light of experience, it would be a highly 
questionable policy to embark on an attack on Kronstadt. In the case 
of Great Britain, however, the real and substantial advantages which 
would accrue to an enemy from a successful attack on Plymouth or 
Portsmouth are so great that no excuse is needed for seriously con- 
sidering all the possibilities which present themselves. 

The method prescribed in operating against Plymouth is that of 

attack at full speed and short range.'^’’ Such a method is considered 
to be applicable also in the cases of Cherbourg, Malta, and Aden | 
since, in these fortresses, the forts face the open sea.^^ Portsmouth, on 
the other hand, is placed in another category with Kiel, Kronstadt, 
Wilhehmshaven, Brest, and Milford Haven. The distinction turns 
mainly on the superior facilities for submarine mine defence ascribed 
to the latter class and, in the contrasted cases of Portsmouth and 
Plymouth, must apparently be based on the advantages for laying 
down mines which the shelter of the Isle of Wight confers. Other- 
wise, Plymouth with its narrow deep entrance — 700 yards wide 
between Picklecombe and the Breakwater — and the range of com- 
manding artillery positions from Eame Head to Mount Edgcumbe as 
well as above Bovisand, is, according to a landsman^s view, infinitely 
more defensible than the eastern approach to Spithead. 

Certain definite conditions are laid down as essential to the 
successful application of the method to Plymouth. The attack is to be 
carried out ^^by an energetic Admiral immediately on the outbreak of 
war.-^^ The armament of the forts is to be ^^not quite complete,^^ the 
torpedo defence not quite organised, ^^the Intelligence Department 
not exceptionally good,^^ ^Hhe bulk of the English fleet with every 
available torpedo boaV^ has been drawn off to the Mediterranean.-’^ 
Some of these conditions are only too likely to be realized. Our 
armaments are never likely to be quite complete.’^ Mine defences, 
though completely organized, may not have been fully laid out owing 
to the continuance of bad weather. But, on the other hand, the 
complete and absolute denudation of all naval defence is less easy 
to conceive, though its absolute impossibility is not by any means 
asserted. If ten first-class French irbn-clads are cruising in the 
Channel, the Mediterranean would not be the place for the ^‘^bulk^^ of 
the British Navy in case of strained i^elations with France. If troubles 
with Eussia or Germany threatened, the Channel ports might fairly 
count on some measure of naval defence. At least, a few torpedo boats 
might be expected to be available in Hamoaze. The combined 
hostility of France and Italy does not at present come within the 
range of practical politics. 

The preliminary conditions of attack, as laid down by Captain 
Meryon, may nevertheless be granted with slight qualification. The 
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sudden advent of tlie enemy before Plymontli in tbe early morning is an 
eminently fair assumption. Steam bas destroyed tlie restrictions 
wliicb governed our last Frencb war, and during liostilities with a 
naval power, any English, port may expect the appearance of an 
enemy^s squadron at daylight any morning. It is less easy, however, 
to assent to a further condition not specified ; but apparently implied. 
While the attack is to derive the very fullest advantage 'from 
medium, quick-firing, and machine guns, the defence is— perhaps 
too arbitrarily — deprived of their assistance. 

The plan of attack is simple and — the defence apart — eminently 
practicable. The ten iron-dads form in two quarter lines, and the 
Admiral leading the port division, steers just dear of Penlee Point 
heading for the centre of Picklecombe. In this order, the enemy 
advances at 12 knots speed until the flag ship arrives at 500 (or 800 ?) 
yards from Picklecombe. The port division then turn to port, sweep 
round Oawsand Bay and, having stopped, engage the forts.’^ The 
starboard division simultaneously sweep round to starboard and en- 
gage the Breakwater Port. The iron-dads apparently fire only one 
or two rounds in their advance, but engage Picklecombe and the 
Breakwater with their respective starboard and port broadsides as they 
successively alter course outwards. Subsequently, the firing continues 
for 15 minutes, after which the Admiral decides either to withdraw 
and repair damages or to continue the attack. Meanwhile, the cruisers, 
of which there are six, advance on Bovisand in line abreast and turn 
their broadsides at 4000 yards, after which they appear to continue the 
action steaming about eight knots east and west and presumably 
maintaining this respectful distance. 

It is impossible for several reasons to follow Captain Meryon in his 
speculations as to the result of the above manoeuvres. In the first 
place he altogether ignores the two 38-ton guns in hTo. 4 Eedonbt on 
Maker Heights. These guns at a height of 320 feet above the sea 
bear on all the water in which the ironclads operate — the port division 
passing only 1600 yards in front of them. They have plenty of time 
for cool shooting. Even the Ruggiero could hardly afibrd to despise 
the 820 lb. shells, and these two guns might quite conceivably play a 
decisive part in the action. Wo know that the Telegraph battery at 
Sebastopol, at an elevation of only 100 feet above the sea, practically 
put six British ships out of action without itself having a gun dis- 
mounted and without losing one man.^^ ^ No. 4 Eedonbt might prove 
equally dangerous. There is the less reason for ignoring these guns, 
since there has been no attempt to conceal them; and, with an open- 
hearted generosity only too rare, they have been mounted in a veritable 
fort dating back somewhere into the dark ages. Oawsand battery also 
has been spirited away on the principles which apply in a sham fight ; 
but are not usually regarded amid stern realities. The armament of 
Oawsand is confessedly indifferent, but at the ranges at which the port 
division manoeuvres, even a 64-pr. is not to be entirely neglected; 
while, if the case of Meks affords any teaching, this work would require 
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a vast amount of iron to silence it. At leasts if tlie medium^ quick- 
firing and macMne guns of the attack are allowed to work tkeir sweet 
will^ sometMng must be conceded to Cawsand. Furfclier^ Drake^s 
Island receives no recognition ; tbougli its 25-ton guns bear at about 
2300 yards on tlie ironclads, as they cbange course and turn their 
broadsides. An ironclad, though— happily for itself— a Pickle- 
combe, oSeTB a tolerable target as compared with the ports which the 
enemy are to single out for attack, and Drake^s Island was worth a 
passing mention. Again, one of the 38-toii guns of Breakwater Port 
would engage the port division, while the two 10-inch guns at Stamford 
would add their fire at extreme range. 

Finally, the perfection which the position finding system has attained 
receives scant acknowledgement. Even the blind firing^ into 40- 
yard squares, which is used I believe in connection with the use of the 
Watkin position finders . . . . does not appear to render the 

rapid advance of the fleet much more risky.^^ So far from being the 
refinement apparently indicated by the use of the word eveii,^^ this 
blind firing is now a thing of the past, and Major Watkin has 
enabled us not merely to direct and concentrate the fire of dispersed 
guns on a stationary vessel, but to hit a moving ship with equal ease, 
provided only that she steers a fairly straight course. Months ago, 
when this admirable system was roughly tried at Bovisand, a little towed 
target moving at eight knots was hit at 2500 yards, the fire being 
directed from the hill above. 

Taking these various conditions into account, it will probably be 
admitted that the general immunity which appears to be claimed for 
the ships might not be entirely realized, even if we may not assume 
the use of field and quick-firing guns on Maker Heights which alone 
would effectually clear the tops and upper decks of the ironclads. 

Coming now to the artillery performance of the ships themselves, it 
is difficult to avoid a feeling of profound scepticism. Naval director 
firing is a beautiful device under ideal conditions. Everything is 
perfectly quiet except the ship, which is bowling along and gradually 
bringing the cross-wires of the telescope to bear on the selected em- 
brasures/^ . . . Perfect silence reigns in the ship, with each gun^s 
crew lying down round its gun a charming picture sadly unlike the 
reality. These particular ships actually come under a heavy fire before 
they are abreast of Penlee Point. Picklecombe would be fairly 
swathed in its own smoke by the time the flag ship was ready to 
deliver its first broadside at a selected embrasure. Maker will 
be firing steadily down on the decks. Cawsand will be raking them 
with shrapnel. Has Captain Meryon made quite enough allowance for 
these slight disturbing agencies ? The calculation of 45 hits on 10 
embrasures in 90 rounds, which as he naively observes is a sufficiently 
good allowance to enable us to deduct half of the hits . . . . and 

yet leave two hits on each casemate, appears to need considerable 
coi’rection ^ though it is easy to concede that this number of hits so 
exactly distributed would be sufficient surely . , . . to silence 

the guns.'’^ Picklecombe would, notwithstanding, retain an ample 
armament/' 
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As to tlie effects of the machine gun fire also^ grave doubts arise. 
Other deductions from the Inchkeith experiments — equally satis- 

factory/^ but from the opposite point of view — are possible ; considering 
that on the first day 1541 machine gun rounds were fired under peace 
practice conditions with the result of killing one dummy. Had the 
herself been under fire^ had the Inchkeith gun the benefit 
of a little smoke^ or had the luckless dummy been able to move about, 
it is sufficiently clear that the result would have been nil. The crest; 
of Port Meks was 15 feet above the sea level ; all the guns were packed 
close without a single traverse \ five ironclads converged their fire upon 
the work, two of them devoting their undivided attention to it. Some 
15,000 Nordenfelt, Gatling, and Martini bullets were expended in the 
action. Yet Meks was not silenced for about three and a-half hours, 
and Oawsand battery at 180 feet, as well as any field works on Maker 
Heights at 300 feet, might fairly count on tolerable immunity. 

The above considerations lead to a very different estimate of the 
results of this imaginary action. But that all our torpedo boats have 
been packed off to the Mediterranean, we might claim an easy 
victory. As the ships turn their broadsides on Picklecombe and clothe 
themselves in smoke, torpedo boats lying behind the Breakwater will 
have the grandest of all possible opportunities. In two minutes they 
can be alongside, and it will need almost superhuman vigilance on 
the part of the enemy to stop them. Unless they can succeed under 
conditions such as these, torpedo boats are useless. No wonder their 
use by the defence is barred. In any case, the vessels of the port 
division will have their unarmoured or lightly armoured portions 
seriously damaged. Their auxiliary armaments will have been very 
roughly handled, their loss in men heavy. Under these circumstances, 
it may be that the Admiral will signal up his powerful tugs and 
^^make off to sea as fast as possible j while the defence will still have 
something to say to the tugs. In the heavy weather which must be 
supposed to prevail, the cripples may find themselves awkwardly 
situated. 

While, however, Captain Meryon’s data, in other hands, yield 
different results, his general deductions are rapidly reaching the we 
always said so stage of controversy. With disappearing guns 
mounted singly all round the coasts of our large mercantile harbours, 
using the natural features of the ground to conceal their position, 
these places will be much more effective in the artillery defence than 
our fortresses.-’^ It is only to be hoped that the Clyde, the Mersey, 
and the Tyne, will before long possess such means of defence, and 
that the obvious anomaly pointed out by Captain Meryon will lead to 
a re-armament of our fortresses on rational principles. 

The attack on Portsmouth is of a different nature. It is to be 
undertaken with deliberation and after careful preparation, including 
the fitting out of special ships. A good moonlight night is a 
desideratum, as a protection against the torpedo boats of the defence. 
The operations are of a systematic character and their success depends 
entirely on the destruction of the mine fields. It is proposed to notice 
briefly what appear to be the weak points in the solution of a problem 
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wMcli Captain Meryon is more than half inclined to consider as 
presenting an almost insoluble difficulty/^ One of the first steps is 
the landing in Sandown Bay of a large party from the cruisers. The 
defence has, in this instance, full -time for preparations, and the Isle of 
Wight would unquestionably have a strong garrison of Infantry with 
Field Artillery and guns of position. To land 1,500 men from the six 
cruisers would, under these circumstances, be a highly dangerous 
proceeding. ^^ The protection of the guns of the fleet could be 
relied upon only in a limited sense, and the invaders ought certainly to 
be driven back to sea with heavy loss — their re-embarkation might in 
fact mean disaster. The feasibility of such an operation under modern 
fire has yet to be demonstrated, and surprise is out of the question 
since ^Hhe small batteries and masonry fort in the Bay ^Miave to be 
silenced. As night falls, preparations for creeping and sweeping are 
made and ^^a gunboat with electric light will be placed on the north 
of the Nab Shoal and another about 500 yards to the N.E. of her, 
throwing their beams carefully on the Horse Fort.^^ ^ This will give a 
triangle of great darkness between the two beams in which the boats 
are to work. The darkness however will be sensibly modified by the 
electric lights of the defence, and heavy shrapnel from the forts should 
prove extremely annoying to the sweeping and creeping boats, not- 
withstanding that the range may not be accurately known. It may 
also be doubted whether all the vigilance of the torpedo catchers 
will prevent the torpedo boats of the defence from closing with the 
moored gunboats ; in which case the latter would probably disappear 
altogether from the scene. Captain Meryon admits that the disorder 
which would result, even from a repulsed counter-attack, would be 
fatal to the creeping. 

Daylight having apparently arrived, six or eight gunboats attack 
St. Helens Fort steaming slowly towards it,^^ turning, going back 
and so on. They are so small that they will not be easily hit.*’^ The 
attack selects individual ports to fire at, and hits them; but the 
defence can hardly hope to hit a gunboat, though the relative targets 
are about as a stag to a medium haystack ! 

One or two howitzer flats are now towed into position in the shallow 
water to the north of Bembridge, whence they can fire on any masked 
earthworks which may commence to attack the fleet from the direction 
of Hyde and Nettlestone.’^ Howitzer fire directed in salvoes by a 
position-finder will prove a source of considerable danger to vessels 
anchored or in slow movement. Used from a ship it would be 
effective in bombarding a town. As against a masked earthwork, its 
value is simply ^^7. The dangerous area in a properly designed coast 
battery has far too little depU to make it a suitable target for howitzers 
afloat; and under most circumstances the howitzer vessel will be 
unable to obtain ranges with sufficient accuracy. As might have been 
expected, the experiments carried out by H.M.S. Eereuks at Shoebury- 
ness afford no evidence whatever of the value of howitzer fire from 
ships. On the other hand, these howitzer flats will be fairly 
satisfactory targets for howitzers on shore. 

Meanwhile, the main attack, directed on Horse ^ Sand Fort keeping 
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Spitbank in line and therefore blinded, is in progress. Tbis attack is 
most skilfully planned; but is nevertheless liable to be easily deranged 
The object is, by frame ships and countermining, to cut a broad channel 
leading through the interval space between No Man^s and Horse Sand 
Forts. The actual position of the mine fields is not known with 
certainty, and failing positive information the whole operation must be 
carried out on the principle of systematic approach. The frame shins 
lead and the iron-clads follow. On reaching the position cleared and 
buoyed on the previous night, the frame ships drop to the rear and 
“one of the thinnest armoured ships ” moves up, and anchoring with a 
spring, brings her broadside diagonally to bear on Horse Sand Fort 
All the other ships open fire as best they may on No Man^s Fort' 
Two lines of countermines are now run by gunboats towing launches' 
clearing a channel 700 yards towards Horse Sand Fort. The rear 
ironclads move up at once. The leading vessel engages Horse Sand 
Fort as before. This process is continued till the ship is 1200 yards 
from Horse Sand Fort. Assuming the operations to have commenced 
5000 yards from the latter fort, five double sets of countermines will 
have to be run to reach this point. Here a “ bombarding station ” is 
established for the attack of Gilkicker and the open earthworks on 
Southsea Common. Since these positions are 7500 and 6000 yards 
distant respectively, and the first is bomb-proof, except as regards a 
few guns perched upon the top, they will have extremely little to fear 
from a ship’s howitzer fire. Countermining, followed up by the 
advance of the ironclads, singly or lashed together, is continued till 
the ships are “a considerable distance past the passage” between 
No Man’s and Horse Sand Forts — entailing, say, three more double 
runs. 

The game is now nearly played out, and the forts are to be boarded 
if need be along the yards of the masted cruisers, an operation 
obviously implying their previous evacuation or practical ruin. Every- 
thing, in this method of attack, thus depends on the success with 
which some eight double series of countermines are run. There is no 
mention of any probable naval defence on the part of the fortress 
during this stage of the proceedings. The gunboats of the defence 
however, would take up positions on the right flank of the attack 
north of the Horse Tail Sand, and being very “small and of light 
draught would probably not be easily hit or blown up.” Their fire 
would be excessively inconvenient to the countermining boats, and 
they should be able at least to harass the ironclads which singly eno-ao-e 
Horse Sand Fort during the first part of the advance. The arrival of 
this great fleet off the Isle of Wight, and the attack on Saudown 
battery on the previous day will bring up some British ironclads from 
Portland or Plymouth, which arriving at Spithead by the Needles 
Channel will take a rather active part in the proceedings. The torpedo 
boats of the defence would also find their opportunies, lying behind 
the_ two island forts or hovering round the flank of the attack. These 
various possible disturbing agencies appear to deserve mention; since 
their effect cannot be exactly foreseen or provided against and lends 
itself less easily than the mere artillery fire of the forts to the pre-cal- 
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culation of the enemy’s Oommander-in-Ohief. ^ By practically depriving 
the defence of all initiative, except the establishing of siege guns near 
Nettlestone Point, Captain Meryon vastly simplifies his problem. 
Something must^ however, be conceded to the unforeseen, and in a 
plan of attack of this nature requiring the precision of a review 
manoeuvre, very little would suflSce to bring about hopeless derange- 
ment. 

The whole operation of countermining, on which success in this 
case hinges, appears to be speculative in the extreme. The French 
have not even adopted this method of attack up to the present time. 
Thoroughly worked out and admirably executed as it is by our Navy, 
countermining possesses a natural fascination. Opportunities may 
occur for its practical application in war — few things are absolutely 
impossible to brave men — but recent experiments have conclusively 
shown that a moderate fire is sufficient to cut countermining gear to 
pieces. Even a rifle bullet will sever the cable and render a whole 
equipment useless, till a splice can be effected. Special boats may 
possibly be designed to give protection to the gear ; but it is hardly 
too much to say that ^^old wooden launches” which can be seen and 
fired at by quick-firing guns, machine guns, shrapnel or rifles are 
effaced. These particular countermining operations, carried out in 
broad daylight, will, therefore, involve a far more complete artillery 
preparation than Captain Meryon provides; even if the defence is 
deprived of all floating armament, and if the siege or field guns in the 
Isle of Wight are completely obliterated by the cruisers, gunboats 
and howitzer flats” which have succeeded in silencing St. Helen’s 
Fort. 

In thus directing attention to what, in a landsman’s view, appear 
to he the weak points in Captain Meryon’s most instructive lectures, 
it has been sought to present the other aspect of the question. No 
one would he found to maintain for a moment that the defences of 
either of the great ports in question are satisfactory. Few now 
dispute the general principles which Captain Meryon advocates as to 
the disposition of artillery defence. The strength and security of the 
country is our common object, and frank discussion is the surest 
road to its scientific attainment. 
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In tFe problem of guns versus armour-plates during tlie last 20 years, 
it must be admitted that the gun has won the day; but there seems to 
be a tendency in some minds to desert the royal road of Direct Fire, 
and to fall back on the remote contingency of High- Angle Fire, for 
the off-chance of hitting a ship^s deck. This I am convinced is an 
egregious mistake, and if our coast batteries are to be armed with 
howitzers, as is advocated by some officers, our artillerymen, who have 
to fight our forts in war time, will find themselves armed with an 
ineffective weapon, which will only give harmless hits once or twice 
in a hundred shots, whereas the gun should give 60 or 70 per cent, at 
least of vital blows. 

Bxtractfrompage 21, Inspector-General of Fortification's pamphlet 
on Coast Defences, March, 1884, states : — Since it is now tolerably 
certain that ships will have to anchor, or come back to a given point to 
fire when seriously engaging earth batteries, the employment of curved 
fire against them will sooner or later find favour. The fact that with 
an ll-in, howitzer at 7300 yards, five shots out of ten were placed on a 
target representing the deck of the Inflexible [Journal, M. U,S. Institution, 
27th January, 1882), is sufficiently significant. The heaviest ironclads 
are exposed to this attack on the deck by means of curved fire, and 
the moral effect of this fire delivei^ed from small groups of heavy 
howitzers will probably suffice to prevent them from anchoring or even 
manoeuvring at slow speed within range.'’^ 

Again, Memo, on Coast Defences, W.O., 16th October, 1884, 
states";— . 

High-angle fire from heavy rifled howitzers will also be effective 
against ships at anchor at long ranges, and although the chances of 
hitting ships in motion by such fire may be small, it will nevertheless 
be very annoying and disturbing to them, particularly since it cannot 
be effectually silenced. The experiences of Alexandria go far to show 
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that in order to deliver a 'really effective firO;, it is necessary for the 
sMp to aiiclior or to come back to known ranges. To prevent anchor- 
ing .will therefore in such cases be an important object^ and this can 
be obtained by high-angie fire. 

In Colonel Shawls lecture on Coast' Defences^ 8th December^ ■1886^ 
R.U'.S. Iiistitiition . ■ 

For the abovementioned ' reasoiis^j he advocates the use of the 
howiteers in oiir coast batteries, .In . these extracts^ the first reason 
assigned for employing high-angle fire against nioderii^ ships of war is 
to precent them from amlming because the ship cannot hit the fort when 
on the move, and the action of our fleet at Alexandria is quoted as an 
example, hTow^ the. conditions of the fight at Alexandria were not at ' 
all equalj and it can hardly be taken as an instance of a modern ship 
fort action. , . The latest example v/e have where the guns and . 
gunners of fort and ship were on ecpal terms was at Charleston {%ee 
Boynton^s History of the American Havy)^ buoys were laid down at 
known ranges^ and as the monitors came up to them a concentrated fire 
was brought to bear on them^ and the result was they were all beaten 
off or destroyed. 

The Egyptians at Alexandria had a weak armament ; their gunners 
can hardly be called skilled artillerymen^ they had no range-finders to 
find the range^ a m%e qua non in the present day^ hence the damage 
done to our fleet was very trifling. The lesson we have to learn from 
Alexandria is the necessity for having a good armament of armour- 
piercing guns and welUtrainecl gunners to man our coast batteries. 

A fort has so much advantage over a ship that^ taking the power of 
hitting of ship and fort as equal, the fort should invariably win the 
day. The fort cannot be sunk, it has no boilers to burst or steering 
gear to get out of order, it cannot be rammed either by friend or foe, 
it is safe from torpedoes and submarine mines, a ship^s range can easily 
be determined from it, besides it has the incalculable advantage of 
having a stationary platform to fire from. 

If the fort can hit as hard as the ship can, why should the fort 
commander endeavour to prevent the ships from anchoring? Surely 
nothing could he more satisfactory to him than for the attacking fleet 
to anchor within range of his guns ; a carefully measured range and 
a concentrated fire on to each ship in succession ought soon to make 
it the last anchoring place of each one of them] it is unnecessary 
therefore to arm onr coast batteries with howitzers to prevent ships 
from anchoring. 

The extracts quoted allow that the chances of hitting ships in motion 
are small by high-angle fire, so that if the enemy^s ship does not elect 
to anchor, the groups of howitzers with their gun detachments are 
useless, for as percussion fuzes must be used, unless the ship is struck 
the shells will not burst,, their annoying and disturbing effect therefore 
will be of the smallest nature; and even if time-fuzes are employed, as 
shell protection is provided for all hands on board a modern ironclad, 
the moral effect of this fire will be reduced to a minimum. But then 
comes the question,-— Will an enemy^s ship be rash enough to anchor 
within range of the fortes guns ? I have consulted several distinguished 
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naval ofBoers on this point and they are all agreed that the last thing 
they would do would he to anchor ' when engaging forts — -one says I 
should certainly keep under weighs moving at as high a speed as 
practicable^ and I should regard it as a great disadvantage having to 
anchor/^ It is true our fleet did anchor at Alexandria^ but I imagine 
the result of the action would hardly have been so successful in the 
face of guns and gunners of any other nationality besides the 
Egyptians. 

The second reason assigned for the use of howitzers against ships of 
war is on account of the aconracy of their fire at long ranges. At 7300 
yards an 11 -in. howitzer having placed five shots out of ten on a target 
representing the deck of the Inflexible, 

I have had some experience in howitzers^ as 8-in. and 6* 6-in. howitzers 
were sent out for the armament of Hong-Kong during the recent war 
scares, and although I am unacquainted with the 11 -in. howitzer, I 
can hardly credit this arm with such extraordinary power either of 
range or accuracy of fire as is claimed for it, and Colonel Baylay^s 
report on breeching experiments at Lydd seem to confirm this opinion. 

VoL XIV. Proceedings, E.A. Institution, September, 1886, page 
562, states — 

High-angie common shell fire for searching effect from batteries of 
the 1st and 2nd Artillery positions (2400 and 1600 yards) : — - 

. . . .At the termination of the series, it was fairly evident 

that even under the most favourable conditions, no large measure of 
success would be likely to attend the employment of fire of this nature, 
even from the most accurate of our siege train howitzers.'’*’ 

This is the result of our S-in. and 6*6-in. howitzePs practice at less 
than one-third and one-fourth the range (7300 yards) at which the 
11-in. howitzer quoted is stated to have been fired. 

Again, page 565. Eange 2400 yards. The 8-in. howitzer of 70 
cwt., struck the magazine six times in 20 rounds = 30 per cent. The 
8-in, howitzer of 46 cwt., struck the blindage times in 30 rounds 
= 13 per cent. The 6*6-in. howitzer struck the magazine eleven times 
in 30 rounds = 36| per cent. Inaccuracy of high-angle howitzer 
fire in squally w^eather. Besides' the above, the 8-in. howitzer of 70 
cwt. fired 10 rounds at the magazine hitting it ^ this practice 

was carried out in a bad light and nnder unfavourable atmospheric 
conditions/^ (N.B.— They might be the conditions of war) . The total 
number of hits at 2400 yards is therefore 794 ^10 rounds, about 

26 per cent, with a carefully measured range and under peace condi- 
tions, and although the area fired at, two field magazines, wvMch': 
appeared to be 44 ft. x 30 ft., is not so large as the deck of the 
■ we can hardly claim for .our howitzers the range and 
accuracy' of the 11 -in. howitzers alluded to ; and I think we may fairly 
argue that if one or two per cent, struck a ship^s deck in war time, it 
.would be as much as,. we could expect. 

We have also to consider that even in the event of a hit, whether 
a howitzer shell with its low velocity (almost the force of gravity only 
at long ranges) will penetrate a ship^s 8-in. or 4-m. steel deck. 
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Percussion fuzes must of course be used. There have been no experi- 
ments that I am aware of to solve this question^ but my idea is that 
an unburst shell will not penetrate^ and if it did^ it would be a casualty. 

Then, again, will not the shell burst before penetration ? — on impact. 
I remember in breaching the walls of Kandahar with 40-pr. B.L. guns, 
these walls were composed of homogeneous mud (dried), and discovering 
when experimenting for penetration that unfuzed shells (filled) burst 
on impact against these mud walls. I fired over 60 rounds of unfuzed 
shells to complete the breach, and all without exception burst, and I 
am inclined to think that howitzer shells will burst before they have 
passed through a ship^s deck. 

I think we may conclude that to fire high-angle shells at a modern 
ironclad, will be a thorough waste of ammunition as well as a waste 
of penonnel in employing gunners to man them in our coast batteries. 
On the other hand, if ships of war attacking earth forts were armed 
with a complement of howitzers, their high-angle fire against elevated 
forts would be very annoying and disturbing both to the forts and to 
the gun detachments, in fact it is the only sort of artillery fire that 
could touch the fort. Howitzers therefore might be suitable weapons 
for our ships. 

The only time a shell-fire is required from the fort is in the event of 
all hands on deck or when the ship^s crews take to their boats to 
storm, and then the high velocity gun shrapnel, with time fuzes, would 
be infinitely more effective than any low velocity howitzer shell. 

Diebct Pike. 

The proper weapons for our modern coast batteries are heavy ^ 

medium^ quich-fifmg , and machine gtinSy and the projectiles to be fired 
from them are armovjf-jgiercmg^ shrapnelj and case ; the proportion 
being — 

65 per cent, armour-piercing. 

20 a shrapnel. 

15 u case. 

Since the introduction of our new B.L, guns, the range for piercing 
armour has increased to 4000 yards, and even longer when firing at 
thinly clad ships, and the scattered gun system, with guns mounted at 
elevations of two, three, four, or even five hundred feet above the sea 
gives the fort numerous advantages both in attack and defence. The 
ship becomes much longer under fire. A concentrated fire can be 
brought to bear on it. A deck fire from elevated sites is obtained. 
And for defence, the greater the altitude of the fort, the safer it is 
from a ship’s fire. 

In harhour defence, we may safely conclude that an enemy’s ship 
will not attempt to anchor, so that the target we shall have to fire at 
will always be a moving target; hitherto moving target practice has 
been simply a casual experiment, and our gunners have had no regular 
course of training at firing at a moving target, the nearest approach 
w© can get to a ship under weigh ; on© or two ludicrous occurrences 
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have happened consequently which have given an idea that the practice 
is somewhat dangerous^, but when men are well trained in laying on 
moving targets^ there is no more danger in the practice than in firing 
, at a stationary target. 

My first experience at moving tai’get practice was at Bermuda some 
fifteen years ago where the target was moved by tide and wind; and 
the practice was carried out with 20-pr. B.L. guns; but in those days 
we had no range-finder, and the results consequently were not very 
satisfactory and during the last Gye years I have had some experience 
at this practice in China both with the Eoyal and Volunteer Artillery, 
and with the aid of Watkin^s Depression Range-Finder, and that 
invaluable instrument has given the gun three or four-fold the power 
of striking than it had previously. I have come to the conclusion that 
f. with well-trained gunners it is as easy to hit a ship in motion as a ship 
at anchor. 

The target we used was constructed by Captain H. Bunbury, R. A. ; 
it consisted of a plain board as a heel and a 6-ft. x 6-ft. canvas target ; 
black with white bulFs eyes placed on top of it, two out-riggers like a 
Cingalese boat, one on either side attached by iron staunchions and 
towed by a launch with a 100 yards line. The target is started off at 
about 1000 yards range at 8, 10 (or 20 knots if you can get it), and 
moves obliquely across the range up to 2500 or 3000 yards — with B.L. 
guns of course it could be longer. The range finding ofidcer calls 
out the range at every hundred yards or so. Bach No. 1 is given 
three rounds, and he fires these three rounds at the moving target 
consecutively as quickly as he can. The rule he uses for deflection is 
l, multiply the rate in knots by five, and it is quite accurate enough up 
to 10 knots, the highest speed I could get; six might be the factor for a 
torpedo launch of 18 or 20 knots. Having laid on the target at a 
little more or less of range according as the target is moving away or 
towards him, he trains his gun a little ahead, retires to rear of platform, 
and when the target is in line with his sights he fires, and jumps 
down and proceeds with the loading for the next round. 

The best shot I have seen at this practice giving an 80 yds. x 4 
yds. rectangle instead of a 40 yds. x 2, the regulation rectangle 
for a stationary target, scored 10*10 for two shots at a standing target 
and 10, 15, 8, for three shots at the moving target, the hit being 
through part of the bulFs-eye. 

At the bi-weekly gun drills, the moving target was towed in all 
directions in front of the battery, and the men practiced in laying on 
it, and the chances of accident through ignorance and inexperience was 
reduced to a minimum. As only a few rounds from guns of a heavy 
nature could be expended, this practice was carried out from 64-prs. 
and also 7-prs. as well as 9-m, M.L. guns. It assimilates to war condi- 
tions and teaches the gunner his most important duty, viz., to hit — 
and a little practice soon eliminates the fuss and flurry so inimical to 
accurary and so conducive to accidents, and proves the truth of the 
old adage that practice makes perfect.^^ 

Our M.L. deflection scales seem to have been constructed to give so 
many inches of error on a stationary target due to wind action on the 
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projectile^ wkereas they should read to 2° at least on either side of the 
Eei‘ 0 ^ to give sufficient deflection allowance for a ship moving at speedy 
this has been done with our B.L. deflection scales. 

AgaiUj it is preferable for the No. 1 to fire ; No. 5 can make ready 
and hand the end of the lanyard to No. who retires to the end of the 
platform to look over his sights to the last; he requires a step in rear 
to assist in jumping down^ although I have seen a No. 1 remain on 
the wooden stage in rear and not jump down at all ; as recoil by late 
improvements is now so well under control, arrangements can easily 
be made for the No. 1 to look over his sights to the last and get clear 
of the gun. The No. 1 should be left entirely to his own resources, 
he has plenty to think about and should be left un distracted. 

After a preliminary course of laying on moving targets with the aid 
of the range-finder, when every man learnt exactly what he had to do, 
the shot at practice were pitched as close to the moving target as at 
the stationary target practice, and all thought of danger to the launch 
with a 100 yards tow line soon vanished ; when a target turned about 
it was necessary sometimes to remind the No. 1 to change his deflection 
fi*om right to left, but even if he had forgotten to do so, the shot 
would strike farther from the launch instead of closer to it. 

The ultimate test of the garrison gunner^s efficiency should be his 
capacity for firing three or more consecutive rounds at a moving target 
in as short a space of time as possible. Our prizes for skill-at-arms 
might be given for this war condition of shooting, and the stationary 
target practice used as a stepping stone to it. 

The range-finder should be in charge of men capable of keeping 
them in adjustment and thorough working order and able to place new 
cross wires in them when required, a man conversant with a theodolite 
will soon acquire this knowledge. 

The N.O. officers and men require a thorough course of training 
both by lectures and drills, diagrams showing the course of a ship 
receding from or coming towards the battery directly and obliquely, 
and how elevation and depression should be given accordingly. 
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MACHmE QVN BATTERY IN BURMA. 

BT 

CAPTAIN W. N. LLOYD, R.A. 

Commanding Gardner Grim Battery. 


The subject of machine guns has of late been so much under thie con- 
sicleration of both our Naval and Military authorities^, that I feel it 
will be a matter of general interest to describe the organization and 
equipment of the four-gun Gardner Battery^ raised for service in this 
country. 

An interesting article entitled ^‘'Proposal for a Machine Gun Battery/^ 
by Lieut. G. E. Benson^ R.A., was published in the Institution papers 
last year. In this article Lieut. Benson dealt with the organization of 
a Machine Gun Battery on Field Artillery piuncipleS; and both the 
detail and information^ which he gave on the subject would have 
proved of value to anyone ordered to raise a battery on this particular 
system ; but unfortunately^ in Burma^ we were unable to benefit by 
his suggestions. Wheeled transport in this country is out of the 
question ; the so-called roads are mere jungle paths^ while the jungle 
itself is densCj and practically impenetrable. Therefore when the 
0.0. R.A. in Burma (Colonel Oarey) ordered me to organize and equip 
four Gardner guns for immediate service^ it was at once decided that 
mule transport must be utilized. 

The guns handed over to me were the 0*45-inch two-barrel Gardner^ 
with Martini-Henry chamber, and were originally intended for the 
Naval Brigade. It appeared at first, as a glance at the plate will 
suggest, that we had a difficult task to perform, for the whole con- 
struction looked eminently unsuitable for mule transport. On 
investigating the mechanism, however, difficulties disappeared, as I 
will endeavour to explain. 

The barrels of the gun are fixed in a gun-metal casing, the top of 
the casing being closed in by the cover (A) which is pivoted to the 
fore end of the breech casing and is locked down by the cascable 
screw (D). In the breech casing are the locks which carry the 
mechanism for igniting the cartridges and extracting empty 
cartridges, the locks being driven backward and forward by work- 
ing the liandle (F), 

The gun is fed from a vertical cartiudge feeder (6), which can be 
detached j it holds 80 cartridges and is supplied while firing from 
wooden cartridge holders carried in the ammunition boxes. 

■.S.'/.T0L.,XV. , 
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There are two sights^ a fore and a tangent sight, _ the extreme 
range being 2000 yards. The gun is mounted on a tripod, the axis 
of the piece being 2 ft. 9-75 inches from the ground. The arm (T) 
which is attached to the gun and can be folded up under it (a fact of 
great importance) drops into the socket (28) of the tripod. 


For rapid elevation or depression the hand nut (15) of the brake is 
released, when the handle (19) will be free to slide in the sleeve (16). 
When laying the gnn on an object the hand nut is tightened and the 
adjusting mit (20) turned to give the required elevation or depression. 


The weight of the gun is 

u a a tripod 

Total weight 


131 lbs. 
61 

192 lbs. 


We now borrowed two mules provided with the mountain battery 
gun and ammunition saddles, and found that by altering the cradle of 
the gun saddle to receive the square breech case, that the Gardner gun 
could be carried with the greatest facility, while the tripod was easily 
strapped on top of the ammunition saddle (which has now been altered 
to receive the legs) on which were also carried two boxes of ammuni- 
tion, each containing 360 ronnds. 

Having thus mounted the gun and ammunition boxes, we tested, 
roughly, the rapidity with which the piece could be brought into 
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action from the mules hacks j a matter of the greatest importance in 
any campaign, but especially so in this country. With five gunners, 
three to the gun and two to the tripod, the time was 16 secs., which 
was most satisfactory. Our next object was to discover if the tripod 
would remain steady under rapid firing, without requiring the feet to 
be fixed to the ground — a performance which would take time and 
thereby dimmish the efficiency of the gun — and also to note what 
^rjams^^ might occur. We fired 400 rounds, sometimes very rapidly; 
there was no recoil, the feet of the tripodtremained steady and no jam 
was noted. Having thus satisfied ourselves that we had a good weapon 
in our hands we set to work to equip a battery of four guns. 

I will not take up valuable space by narrating the many difficulties 
which presented themselves — ^in a place where no equipment or stores 
exist, these difficulties may be readily imagined. Suffice to say that 
we scraped our equipment together anyhow and that a battery 
turned out efficient and fit for service, the establishment of which I 
now propose to give in detail both as it is, and as it should be. I 
would, however, point out the reasons which cause our present estab- 
lishment to be incomplete :~ 

Firstly, on account of the paucity, through sickness, of officers, 
N-O.O.’s, and men, R.A., in the command, the battery is under- 
manned. 

Mules are also scarce, therefore we have not one full complement ; 
and again, as regards the small supply of ammunition which accom- 
panies the battery, we have been obliged to take into consideration 
the fighting qualities of the enemy to whom we are opposed. 

Dacoits seldom offer a stubborn resistance ; the fights are of short 
duration, lasting generally for about half an hour. Consequently there 
is no necessity for dragging a large supply of ammunition about the 
country, thereby lengthening a column unnecessarily. It will, there- 
fore, be understood why the allowance per gun of ammunition is so 
small compared with that which would be requisite if the battery were 
engaged in a campaign elsewhere. 

Indian Establishment for a G-ardner G-un Battery of Four G-uns, 
WITH Mule Transport. 

Officers and Men — Europeans. 

Present JEstabHsliment 

Establishment recommended. 


Captain ^ 

1 

... 1 

Subalterns 

1 

2 

Sergt.-Major ... 

— 

1 

Qr.-Mr.-Sergt. 

... — ■ ... 

1 

Sergeants ... 

... 2 ... 

... .4 

Goipoials ... 

— 

... 4 

Bombardiers ... 

3 

4 

Gunners . ... 

... n 

... 28 

Trumpeters ... 


2 

Total 

... 28 

47 


50 
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Abtificebs. 


Farrier 

— 

1 

Shoeing-Smitli 

— 

1 

Collar-Maker 

— 

1 

Wlieeler 

— 

1 

Armourer (a skilled ) 


1 

workman) ) 



Grand total ^ ... 

28 

52 

Hoeses. 


Officers 

4 

4 , 

Natives. 


Greinmedar 

— 

1 

Buffiadars 

2 

4 

Drivers 

25 

50 

Aetieigers. 


Smith ... 

— 

1 

Carpenter 


... 1 

Collar-Maker ... 

2 

... 2 

Bliestie, sweepers,) 

8 

8 

cooks, &c., ) 



Grand total 

82 

67 

Ammunition. 


On tripod mule (per gun) . . . 

720 rounds 

730 I'oixnds 

Spare ammunition (per 



— 

1160 „ 

1160 „ 

1st heserve ammunition 



(per gun) 

1160 „ 

3480 „ 

2nd Beserve ammunition 



(per gun) ... 

1160 „ 

4640 „ 

Total rounds per gun 

4200 „ 

10,000 „ 

Total amount of ammuni- 



tion for the battery ... 

16,800 „ 

40,000 „ 


(Transport not inchided.) 


It will thus be noticed that the establishment of a four-gun machine 
battery is about half that required for a four-gun mountain battery j 
which is a most important fact when comparing their relative expense 
and value. ■' 

I will now point out the advantages of a machine gun battery in 
this particular campaign. The favourite tactics of the dacoits is^ as I 
said before^, to lay an ambush in dense: Jungle^ where they are at home 
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and comparatively safe ; they then fire a volley into onr unsuspecting 
troops and decamp^ having inflicted a loss amounting perhaps to six 
or seven men killed and wounded* With such tactics we cannot copej 
as it is impossible to throw out flankers in the dense jungle ; we, of 
course^ return their fire but with little eSect ; in this case therefore 
machine guns would probably prove as useless as the other arms of the 
service. 

When, however, the dacoits oppose our advance by clinging to the 
jungle in our front, their position, never extensive, would be quickly 
searched out by machine guns. Again, their value would be appre- 
ciated in storming stockades, some of which are bullet proof, others 
not. In the latter case the guns having a range of 2000 yards could 
keep up a stream of bullets (provided the country admitted of it) out 
of the enemy^s fire. While in the former case, the stockade having 
been sufficiently pounded by artillery fire to enable our men to rush 
it, machine guns would take up a position bearing on the line of the 
enemy^s retreat. In like manner they would be utilized in the attack 
on dacoit villages. For passive defence the Gardner guns might be 
employed in our military posts, -which have in several instances been 
hard pressed by dacoits. Moreover, the power of these guns for 
counter attack as well as for passive defence cannot fail to be 
recognized. 

With regard to the Gardner gun. Captain Oolonib, E.N., in an 
article on machine guns says Mr Gardner's aim has never been to 
make a powerful gun. It has rather been to establish a minimum of 
weight and space in the first instance, and within that limit to achieve 
the greatest possible i-apidity of fire. He does not apparently rival 
the other competitors for favour, but took up ground which they 
had left unoccupied. With the larger and more powerful weapons 
there are difficulties of transport and of placing and training. Where 
such difficulties occur Mr. Gardner appears to say ^ give up some of 
your power, and accept a handier, lighter, and smaller weapon.^ 

These remarks of course apply to land service especially, where 
mobility is so essential. The 0‘45-inch two barrel Gardner gun is ex- 
tremely light, and mounted on mules^ backs could travel over any 
country. For example, the load of the gun mule is, in our battery 
Gun, iSl lbs. + saddle, 78 lbs. = 204 lbs. And of the tiipod and 
ammunition mule: — tripod, 61 lbs. + ammunition, 138 lbs. -f saddle, 
83 lbs. = 282 lbs. 

The load of the gun and ammunition mules respectively in a 
mountain battery being 

Gun mule ... ... ... 290 lbs. 

Ammimition ... ... ... 853 „ 

Therefore whether the gun be mounted on mules backs or light 
carriages its mobility alone renders it efficient. 

Captain Colornb justly remarks that the era of the machine gun is 
at hand for the English army.^^ Let us hope it is. At the present 
moment the machine gun, is as it were, ^^nobody^s child/^ The 
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gunner has hitherto contended that its advantages are not s^ntiy 
important to justify its substitution for the field gun. With the 
cavalry it has recently been tested but the result has as yet not 
reached us, while the infantry soldier prefers his rifle ; and. not- 
withstanding these objections, it seems to be the general opinion of 
officers of Experience in each arm that machine guns should have a 

place in our army. 

In the Navy the gun has firmly established itself, it is in the army 
alone that its advance hesitates. 

Let us then look forward to the machine gun being given at any 
rate a fair trial. 


Mandalay, 
Ifovemler, 1886. 
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FRENCH TROOPS IN ALGERIA. 

BY 

CAPTAIN B. LAMBART, R.A. 


Dubing a recent visit to Algeria^ I had some opportunities of seeing 
the French troops there^ thanks to the courtesy of the G-eneral 
Commanding the Algiers Division of the 19th Army Oorps^ and the 
following notes may be of interest: — 

AfiilleTy . — The Artillery arm, of which I saw very little^ does not 
seem to be largely represented in Algeria. I understood that in the 
whole province there were only six Field batteries^ two Mountain 
batteries (one of which is at present employed in Tonquin)^ and a few 
Garrison batteries in forts at Algiers and other points on the coast. 
There is a Field battery in Algiers,, but through some misunder- 
standing; I did not have an opportunity of seeing it in detail. The 
Artillery officer who shewed me round commanded a Garrison battery 
and kindly shewed me his Quarter-master’s store and his barrack-rooms 
which were admirably neat. A great feature of French equipment is 
the pocket handkerchief, elaborately illustrated with pictures of the 
arms, drills, &c., of each branch, with printed instructions on a variety 
of points connected with the soldier’s duties. They are spread over 
the kits on the shelves in the barrack-rooms. The Garrison Artillery 
rmed as are a with us, with carbines and sword bayonets. 

hvfantry . — I saw the barracks of the Zouaves at Algiers and the 
TimiUeim Indigenes^ commonly called Ttircos^ at Blidali, a garrison 
town fifty miles in the interior. The Zouaves, who seem quite the 
pick of the French Infantry, are recruited from the French population 
in Algeria with a few men from France. The officers are appointed 
in the ordinary way from the Military College of St. Oyr. The 
uniform consists of baggy trousers supported by a kummer-bund ” 
and a loose jacket, giving complete freedom to the arms, low shoes 
and white gaitei’s like our Highlanders. The head dress is a fez, 
worn with great ingenuity on the very back of the head, which is 
supplemented on all duties by a narrow tightly folded white turban. 
The men are of very fine physique, march well, and are admirably 
drilled. 

The bayonet exercise does not consist as with us, of a number of 
methodical movements on a stiff pivot, but the men are taught to 
charge a few paces in each direction and then to execute a voUeface 
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with great alacrity^ followed by a sort of double attack in the new 
direction. The efect of a w^hole battalion practising this is very 
curious. The whole training is most elaborate. In addition to the 
ordinary drills every man is taught fencing in the sdllQ 
gymnastics, including running in marching order, and leaping a 
number of obstacles, and le hoxe^ not quite a P Anglaise, 

The discipline is very strict, and requires to be so, for the Zouaves 
are very unruly. I was told by an oflScer of the regiment that the 
salle de jjoliee contained sometimes over a hundred prisoners. Judging 
by the number of men I saw at defaulter's drill I can well believe it. 
This last is not as with us, wasted in marching up and down with kits 
on the men^s backs, but is turned to good account by instruction in 
the various drills and by making the defaulters cover a certain distance 
in marching order, partly at a smart double. The interior arrange- 
ments of the barracks seemed admirable. The barrack-rooms are large 
and well ventilated and the beds much more comfortable than those 
we give our men. The food also seemed a great improvement on ours, 
as there is a different dietary for every day, and the natural culinary 
talent of the French turns the materials to much better account. The 
Zouaves are armed like the rest of the French Infantry, with the 
^^Gras^^ rifle, a modification of the old Ohassepot. The action seems 
very simple, as several men taken at liap-hazard took their rifles 
completely to pieces and put them together in a very few minutes. 
The bayonet is several inches shorter than ours and quite straight. I 
did not see any repeating rifles but was told they were ready in 
store. I was much struck by the great bulk and apparent weight of 
the kit carried by the Zouaves on their backs in marching order. 
In addition to the knapsack, greatcoat, mess-tin, and ammunition, 
each soldier carries a portion of a tente (Pcibri^ and camp cooking-pots, 
giving them the appearance of organ-grinders carrying their instru- 
ments. For service under a tropical sun in the desert the load must 
be very heavy even for such fine men as the Zouaves undoubtedly 
are, but I was assured that the same weight was carried on service 
in the interior, and that very few of the men fell out on the march, 
The careful and very severe physical training the men are subjected 
to may have something to say to this, but I am sure none of our 
regiments could march and fight under such a load, and it is difficult 
to believe the little or ordinary French linesman, could get 
along with it. 

The men mess by companies in rooms set apart for the purpose, and 
have also a canteen very much like ours. Wine takes the place of 
beer, and spirits are prohibited. 

In each barrack there is eventually to be what is called a boLU 
d^JhonneuTy to contain the records of the regiment, its battles, names 
of commanding ofldeers, and men who have distinguished themselves, 
&c., &o. This is an idea of General Boulanger^s to encourage esprit 
de corps, and the State presents each regiment with pictures of any 
battle in which it has been particularly distinguished. Any officers 
and men with artistic talent are invited to assist in decorating the 
room, which will be open to all ranks. 
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Tlie Tmcos B>Te mostly Aral}s witli a small proportion of Frencli 
soldiers wlio have completed their compulsory service and are allowed 
to re-engage for these regiments. There seemed also to be a good 
many of what are called in the native regiments in India ‘^^ine-boys.’^ 
The uniform is the same as the Zouaves in shape but the colours are 
different^ blue and yellow. They are broken up into detachments in 
different frontier stations^ and one battalion is in Tonquin at present. 
The depot is at Blidah where there are about 300 men. They are a 
fine hardy lot of men and inarch with a wonderful elan. The band 
contains a number of native musical instruments^ including a sort of 
I bagpipe^ and the music sounds very wild and quaint. The French 
I officers think a great deal of them as fighting men^ but I was told 
5 ^ they could not be taught to shoot well, a weak point I believe with 
I our Native regiments. They have Native officers and a proportion 
of European officers as well. They are equipped Jn everyway the 
‘ same as the other French regiments and are housed in regular 
barracks with beds, &c. The food is slightly different to suit the 
native taste, but the cooking, messing, and canteen arrangements are 
the same. 

The obstacles I referred to above, which the men are made to clear 
in heavy marching order, are really formidable. I saw a sort of 
steeplechase course laid out round the parade ground of the Twm 
which included a 6-ft. wide jump, a water jump wdth a drop of at least 
3-ft., and a revetted ditch 6-ft. deep. It says a great deal for the 
physical training of the men that they should he able to clear these 
with a knapsack, &c., on their hacks and a rifle in their hands. 

Camlry . — I saw the famous d^Afriqm at Blidah (1st 

Eegiment). It was impossible to help thinking that they were 
terribly nndermounted. The horses (nearly all greys) are a mixture 
of Arabs, barbs, and crosses between the two breeds with a touch of 
English blood, which I will explain in speaking of the Eemount 
' Establishment at Blidah. The average height I should say was 
certainly not more than 14'2, and the men are about the build of our 
Hussars. They are all Frenchmen. The uniform would be very 
M smart if better made. It consists of a light bine tunic with black 
/ Hussar braiding, the terrible baggy crimson overalls, universal with 
f French mounted troops^ and a sort of cap-shako with a pompon 
i for full dress. For service in the desert a white flap is attached to 
the cap behind, similar to that formerly in use in India. The 
equipment consists of the Gras ” carbine worn over the shoulder 
(there is also a bucket on the saddle) and a long almost straight 
sabre suspended by a single sling. 

The saddle has web girths, and no surcingle. The regiment I saw 
had two patterns, one with no panels with a numnah and a folded 
blanket underneath, and the other with leather panels stuffed with 
horse hair. This last is the new pattern, and the French officers seem 
to think it very satisfactory. With this saddle the numnah is not 
used but only the folded blanket. The blanket is of course used to 
cover the horse at night in camp, and seemed rather thin the 
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purpose. There are two shoe-pockets similar to our own and carried i 
in the same way. The crupper has lately heen abolished. The 
breast-plate has no chest strap. The headstall is ?ery light and 
simple^ and carries both bridoon and bit. The latter can be easily 
detached leaving the bridoon for use at exercise or watering order. 

On the other hand there is a heavy neck strap which is put on in 
marching order which carries the head rope^ and not being attached 
to the head-collar rubs the mane a good deal. The cloak is attached ■ 

in an enormous roll to the saddle in fronts and a sort of double saddle 
bag made of canvas fits over the cantle and rests of the horns of the ; 

saddle. 

With the exception of the head collar with its simpler bit attachment^ 

I did not see any point in the equipment of the the Chasseurs Afriqm 
which was an improvement on our own, and I doubt if they ride any 
lighter than our own light cavalry. The horses are shod with a very 
broad web shoe with, I think, eight nails. They are all stallions. The 
officers ride in a saddle almost exactly the same as our Hussar pattern 
except that the wallets are of the folding pattern. The forage is of 
very poor quality, but Arabs can eat anything and the little horses 
looked in capital condition. 

The Spahis or Native Cavalry are detached in squadrons about the 
Cavalry, and I did not see any but a few orderlies, &c. They ride in a 
marvellous native saddle with a cantle like a chair back, and shovel 
stirrups. They are very picturesque looking and excellent riders, but ■ 
I was told by a staff officer that they were not nearly so good as they 
used to be. 

The frontier tribes have quieted down and do not give such constant 
employment to the troops, and the Spahis no doubt have deteriorated 
for want of work, but they look excellent material for Native Cavalry. 

The Eemouiit Establishment at Blidah supplies the whole of the 
horses for the mounted services in Algeria, including officer’s chargers 
(which are State property) and sends a good many remounts to France 
as well. I had not time to see it very thoroughly, and most of the 
stallions had just been sent out into the province. They are lent to 
the farmers to cover their mares, and the State has a prior claim on 
the produce. I saw about 20 in the stables at Blidah, Arabs, barbs, 
and what they call Anglo- Arabs, the produce of thorough-bred English 
mares and Arab stallions. There was also a good-looking Turcoman 
which had been sent over from Prance as an experiment. Some of 
the Arabs were really high caste animals, beautifully shaped, but the 
barbs were mere ponies. I was told that they had hardly any pure 
Arab mares as the natives cannot he induced to part with them, and I 
had no opportunity of seeing any of the mares in the possession of the 
farmers. The remounts are put into the ranks at three years old. 


Dublin, A ^ il , 1887 . 


ABSTRACT OF THE PROCEEDINOS 


OF THE 

FIFTIETH ANNUAL GENEEAL MEETING 

OB' THE 

KdlTAE. IMSTITUTI0M. 


The Both Annual G-eneral Meeting was Held in tHe Theatre of the 
Institution on the 16th May, 1887. Maj.-General G. Le M. Tapper, 
Commanding Woolwich District in the chair. 

I. The Notice convening the Meeting was taken as read. 

II. The Abstract of the last Annual General Meeting was taken 
as read. 

Ill, The Committee beg to submit the 50th Annual Eeport of the 
Eoyal Artillery Institution 

1. There are now 1698 Members of the Institution, against 1651 
last year. 101 Officers joined during the year, against 71 last year ; 
whilst the deaths and withdrawals amount to 54. — See Appendiw C. 

The number of deaths was 15, against 12 last year. Among them 
are to be noted the names of the following Officers : — Field Marshal 
Sir R. J. Dacres, G.O.B. ; General R. Sandham (Retired); Major- 
General G. A. Renny, 'FC (Retired) ; Major-General W. E. M. Reilly, 
O.B., Inspector General of Artillery ; Major-General T. B. Hughes ; 
Major-General J. Turner, O.B, 

2. The accounts have been audited this year by Major 0. B. Piers, 
Paymaster, R.A., and Major G. W. Barnes, A.P.D. 

Appendix B shows that the financial condition of the Institution is 
highly satisfactory. 

The cash which passed through the Secretary's hands amounted to 
£2589 7s. 4d., against £2523 Is. lid. last year. 

The General Credit, shown in the Capital Account, is £3074 3s. lid,, 
against £2915 15s. lid. last year. The Liabilities are £306 6s. 9d., 
of which £95 18s. belongs to the Borgard Fund. 

The amount in the Funds at par is £2300. No money has been 
„ withdrawn, 
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3. Classes in Spanish have been formed at Gibralta^ and assisted 
in accordance with Rule XIX. Classes in Landscape drawing have 
also been similarly assisted at Woolwich and at the Stafi College. 
The amount expended in assisting officers in this manner has been LHb. 
The Committee regret that during the past year they lost the services 
of the late Mr. Needham, who for so many years has been associated 
witk tlie Drawing Class at Woolwicli. 

4. The Committee have continued the supply of Foreign Military 
Periodicals to Members willing to furnish from time to *^6; 
pubUcation with the “Proceedings,” Reviews and Precis their 
contents, as well as Translations in full of important articles, bee 
Appendix L 

5. The subject for the Prize Essay of the year was, Mountain 
Artillery, its Organisation, Equipment and Tactics. Nine Essays 

were submitted for competition. 

Colonel W. Stirling, C.B., Major N. Powlett, and Major A. B. 
Duthy, were good enough to act as Judges. The Committee acting 
upon their Report, decided to award a Gold Medal to the Essay with 
the Motto “ How ieantifwl upon the Mountains” 

6. Colonel 0. E. S. Scott, Major H. W. L. Hime, and Major E. 
Clayton, consented to act as Judges for the Rewards. In accordance 
with their Report, the Committee resolved to grant rewards to the 
writers of the following papers, whose names are given in alphabetical 
order : — 

£5 
£10 
£5 

£10 

£5 


Grierson, Captain J. M., “ Reviews of Prince Kraft s Letters 

Hadcock, Qr.-Mr. A. G., '' Shrapnel Eire '' 

May, Captain B. S., ... Vertical Eire'' ... 

Nash, Captain E., ... Commended Essay, Defence of a 


first-class Fortress " 
Tyler, Lt.-CoL T. B. ... 


Shield or Shelter" 


7. The following changes in the Committee took place during the 
year: — 

Col. T, M. Hazierigg...' ... vice Maj.-Gren. W. H. WardelL 
Lt.-Col. W. E. M. Hutchinson » Lt.-Col. 0. E. Le Mottee, 

Major H. S. Murray-Graham v Major J. M. Alves. 

„ C. Moiiey ... ... « a S. C. Pratt. 

a H. Pipon ■ ... ... a a E. T. Browell, , 

I, , G.H. Marshall ... ■ . . . > C. W. Long. 

Capt. G. T. Kelaart ,r Lieut. E. L. Nathan. 

i, E. J. Eox..., ... ff ■ ■ Capt. A. PI. Carter. 

,1. M. Baker"... P# . Major. I. Jocelyn. 

Capt...E. M. Brady' Capt.. E. J.E^ 
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The Committee on 31st March, 1887, was constituted as follows 



PATRON AND PRESIDENT: 

Field Marshal H. E, H. The Duke op Cambeidoe, K.Gr. 

YICE-PRESIDENTS : 

The Iiispector-Greneral of Artillery. 

The Director of Artillery and Stores. 

The Depnty-Adjutant-Generalj E.A. 

The General Officer Commanding Woolwich District. 

MEMBERS : 

The Assistant- Adjutant-General, E.A. 

The Director of Artillery Studies. 

The Assistant- Adjutant- General, Woolwich. 

The Secretary, Ordnance Committee. 

General W. J. Smythe, F.E.S. 

General Sir J. H. Lefroy, C.B., K.C.M.G., F.E.S. 


Colonel E. Maitland 

17 

5 

86 

Ma j or H . S . Murray - Graham 

7 

12 

86 

u T, M. liazlerigg... 

5 

11 

86 

a C. Eussell 

15 

1 

86 

„ W. W. Murdoch... 

16 

3 

85 

Capt. E. M. Baker 

8 

7 

86 

Lt.-Col.W.F.M.liutchinson 

7 

10 

86 

a W. A. G. Saunders 

15 

1 

86 

Major T. Wood 

9 

11 

85 

u G. T. Kelaart 

7 

6 

86 

„ C. Morley 

17 

5 

86 

« E. S.May ... ... 

15 

4 

85 

u H. Pip on 

10 

5 

86 1 

a E.M. Brady... ... 

7 

9 

86 

u G. li. Marshall ... 

7 

9 

86 i 

Lieut. F. V. Wing 

17 

8 

85 


Secretary . — Major H. H. Crookenden. 

Assist. Secretary .' — 

Bankers : 

Messrs. Cox & Co., and London & County Bank. 

Solicitor : 

E. W, Sampson, Esq., Woolwich. 

TRUSTEES : 

General Sir J. St. George, K.C.B. 
a Sir C. Dickson, O.C.B. 

D.-A.-G., E. A., for the time being. 

IY» The Annual Report having been read to the Meeting, Lieiit.-: 
Colonel A. Burton-Brown asked whether the Laboratory having been 
handed over to the Department of Artillery Studies, Members of the 
Institution were thereby prevented from making use of it,* he was 
informed that, on the contrary, Members of the Institution were 
welcomed there, provided no damage were done to the apparatus and 
instruments. The Annual , Report was then adopted . and accounts 
■passed. 
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V. The Secretary was requested to open the sealed envelope 
containing the name of the author of the Essay recommended for the 
Gold Medal. Oapt. W. L. White was found to be the Gold Medallist 
for the year. 

VI. It was proposed and carried that the subject for the Prize 
Essay for 1888 should be : — 

The relative importance of Mobility and Shell-fire in the Field Artillery/’ 

This proposition having been submitted to H. E. H. the E. M, 
Oommanding-in-Ohief^ was fully approved. 

VII. The following propositions and amendments relating to the 
Eules and Eegulations of the E.A. Institution were read to the Meeting. 

1. Proposed and carried to strike out the words in 1st para.^ Eule 
XIX., provided the Members in question do not receive pecuniary 
assistance from other sources.'’^ 

2. Proposed and carried that an Additional Grant of £10 be allotted 
as honorarium to the Contributors of the most valuable Translations. 

8. Proposed and carried that Instructors at the E.A. Institution 
be included in Para. 1, Eule II. amongst Professors eligible to become 
honorary members of the E.A. Institution. 

4. Proposed and carried that any Member of the Committee not 
attending one Committee Meeting in six months shall cease to be a 
Member, and is ineligible for re-election for one year. 

5. Proposed and carried that in order to make the Committee 
more representative. Commanding Officers and Heads of Departments 
be requested to name the Members as vacancies occur. 

VII. Proposed and carried that a Eeview of the whole of the 
Prize Essays be written by some competent officer, provided the 
consent of the several writers can be obtained. 

(Signed) G. Le M. THPPER, 

Major-General, 

Chairman. 
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GENERAL ABSTRACT 

OB' 'THE 

ACCOUNTS OE THE ROYAL ARTILLERY INSTITUTION, 

'Front 1 April, 1886, to 81 March, ISST. 


CASH ACCOUNT. 


Paymihis. 


fWages , 

I Printing 
Poldii 


Printing Polding, Stitching, and Covering 


£ S. £?. 

123 10 8 1 
SO 5 11 1 
88 13 5 




£ d. 


7S1 10 2 


l.Wood Engraving and Lithography ...... 192 15 2 J 

Classes 87 19 9 

Library, and Books for Sale 277 19 7 

Museum 36 15 0 

Observatory 9 4 0 

Carpentry {S&a;;;;:;:;;::;:::;;;;:::;;;;;;;;;;: i;;;;;;:. It 1 ^ ^ 

Eurniture and Eepairs.. : 14 6 6 

Subscriptions to Societies 2 2 0 

It Eefunded 6 10 0 

Stationery ; 116 2- 0 

Postage and Parcels 155 19 3 

Incidental Expenses U... 44 2 3 

W ages to Clerks and Orderlies I 149 9 5 

, . . . 1 3 10 

28 6 0 
25 0 0 
13 18 6 


W.O. Photograi>hs and Lithographs 

Gold and Silver Aledals, and Honoraria ....! 

Rewards for Contributions to “ Proceedings ’’ 

Eire Insurance 

rOf Secretary 2 18 3‘ 

Cash in hand, 31 March, } » Messrs. Cox & Co.,., 681 6 9 

1887 H London & County Bk. 100 17 9 
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787 8 0 


Bbceipts, 
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Cash in hand, 31 March, 1886 460 15 9 

Printing 51 18 11 

Classes 29 8 6 

Books 269 16 8 

Carpentry 13 4 7 

f ia«A v I Entrance 103 0 0 " 

i8bb~7... ^ ^o^ual 1359 19 0 

r 1880-1 0 10 0 

1881-2 0 10 0 

Subscriptions -( Arrears \ 8 12 0 ^ ^ 


I 1884-5 20 19 0 

L 1885-6 46 5 0 
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Db. LiABinraiES), 

B 8. d. 

Printing Materials, Folding, Stitching, &c. 44 g o 

Classes .i 8 8 0 

Library, and Books for Sale ..........U. 133 ig lo 

Museum 7 10 0 

Carpentry Materials ..I......... ....... ........... ...... 15 0 

Postage and Parcels I................................. 1 13 6 

Sundry Amounts to Credit of Members ........I.........,.,...,,,,.,........,.,. 13 2 6 

Borgard Alemorial Fund ...t 95 18 0 

W'. O. Lithographs 0 5 11 


General Credit 31 March, 1837 3074 3 11 


£3380 10 8 


Examined, and found correct,; 

C. B. PIERS, Paymaster, B.A. 

6r. W. BARNES, Major, Staff-Paymaster, A.P.D, 
. / Woo wi€S,; 29, April, 1887. . 
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44 6 7 


Cash in hand, 31 March, 1887 

£2300 Consols Stock, at par 
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''Printing 4 3 

Classes 

Books 
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Subscriptions ao 

Stationery 69 

Postage and Parcels 31 0 

.^W.O. Lithographs 0 14 
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£3380 10 8 


H. H. OROOKENDEN, 

■ Major,', 

■ , Secretary, E. A. I. 
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Statement showing Increase and Decrease of Members of the B. A, 
Institution during the year ending 31st March^ 1887. 




Increase. 

6 


Decrease. 


<D 

CO 

Sanks. 

CO 

f 

00 

09 

§ 

•43 

0 

1 
& 

Retirement. 

Hew Members. 

Total inereas 

Promotions. 

Retirement. 

Withdrawal. 

Death. 

Total decreas 

4 

1 

•« 

CO 

r-i 

CO 

EFFECTIVE LIST. 

G-enerals and Regimental Field 
Officers 

642 

22 



22 


22 

18 

7 

47 

617 

Captains 

338 

35 


2 

37 

22 

1 

4 

3 

30 

345 

Lieutenants ... 

608 


— 

97 

97 

35 

— 

4 

2 

41 

664 

Paymasters 

1 


— 

— 

— 

— 


— 

-- 


1 

Riding-Masters 

1 


— 

— 

— 

— 



— 

— 

1 

Medical Officers 

2 


— 


-- 

— 


— 

— 


2 

Veterinary Surgeons 

2 



— 

— 

— 


— 


— 

2 

Quarter-Masters 

3 

— 


— 

— 


— 

— 


— 

3 

RETIRED LIST. 

Generals and Regimental Field 
Officers 

132 


22 


22 



8 

3 

11 

143 

Captains 

65 

— 

1 


1 

— 


2 

.... 

2 

64 

Lieutenants 

19 : 

— 

— 


— 


— 

1 


1 

18 

Paymaster... 

1 ; 


— 


— 


— 

— 



1 

Medical Officers 

2 



— 

— 


— 


— 


2 

Chaplain 

1 

— 

-- 




— 

— 



1 

Honorary Members 

34 


— 

2 

2 


— 

2 

— 

2 

34 

Totals ... 

1651 

67 

23 

101 

181 

57 

23 

39 

16 

134 

1698 
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Presentations to tlie Lilssfary, 


Madagascax. An Historical and Descriptive"" 
account of tlie Island, and its former De- 
pendencies, by S. P. Oliver, P.S.A., P.E.G.S., 

Me Captain E,A. i- 

Treatise on tbe Manufacture of Guns, and 
Text-book of Service Ordnance. Srd 
■ Edition, 1886, 


Tbe Eight Hon. the Secretary of 
State for War. 
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State for Home Department. 


Tlie Araied Strength ofJapaB., . Compiled' iir ., 
the Iritelligenee Bmiich of the Wax Office^ ■ 

by Captain J. 'M. CMersoB, B.A. 

The Armed Btreiigth of .the Hetherknds and ' 
their Colonies, mith two maps. ...... 

Freneli Operations in Tong-King and Aimam. 

Short History of Basntoknd, by Captain L. The Eight Hon the Secretary 
Barwnn, E.E. J- State for War. . , 

Precis of Information concerning Pondoland, 
including Port St. Johns. ■ 

French Operations in Madagascar, 188^-86. 

Blue Book . .. 

The Armed Strength of Eussia (with two maps), 
prepared in the Intelligence Branch of the 
War Office, by Captain J. M. Grierson, E.A.^ 

Eeport on the circumstances attending an"' 
accident from the effects of fired Gun- 
powder, which occurred at Crarae Quarry, 

Loch Fyne, on the 25th September, 1886, 
by Col. A. Ford, E.A,, H.M. Inspector 

of Explosives — 

Eeport on the circumstances attending an 
Explosion which occurred at the Factory 

of ’Messrs. Kynoch k Co., (Limited), near rni ^ it , o 
B irmingkam, tn the Snd Nov., 1886, hy ^ ^ the beci^tary 

Major J. P. Oundill, E.A., H.M. Inspector Departmeni 

of Explosives 

Eeport on the circumstances attending an 
accident at a display of fire- works at Batley, 
on the 24th of December, 1886, by Major 
J. P, Cundill, E.A., H.M. Inspector of 

Explosives 

Tenth Annual Eeport of H.M. Inspector of 

Explosives for the year 1885 

Accessions to the War Office Library. Nos.”" 

3-4. 1st January, 1886-87... 

Handbook for the 6‘3-inch E.M.L. Howitzer 
on bed and ground platform, or on siege 

travelling carriage (L.S.) 1886 

Handbook for the 6‘6-inch E.M.L. Howitzer 

(L.S.) 1886 

Lists of Service Ordnance, Fuzes, Carriages, 

&c. (10 copies). 

The Elswick Obturator. (2 copies)..., ^ 

Manual of Siege ArtiUery. 1886. (2 copies), f ^ii’^ctor of Artillery. 
Handbook for Scott’s Telescopic Sight (L.S.). 

Description and instructions for using, &c. 

Handbook for the 20-pr. E.B.L. gun of 16 
cwt., on garrison sliding carnage, and on 

travelling carriage. 1886. 

Handbook for the S-inch E.M.L. Howitzer 

of 70 cwt. (Marks 1. and 11.) L.S ... 

Instructions for the defence of Submarine 
mines by fixe from shore. 
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Manual of field Eange-f hiding for officers^ 
and N.-C. officers of tlie Eoyal Artillery, 
and Text-book, School of Eange-finding, 
Aldershot. 1887 


Lithographs, coloured. 


fE.C.D. hfos. 36a, 
39a, 54<b, 56b, 

56c, 56 d, 87a. 

' E.G.f. Nos. 87, 89, 
91-95, 101. 


LE.L. Nos. 169-173. 
Handbook for Nordenfelt gun, 0 ’4 5 -inch, 5 

barrelled. Mark II. 3 copies 

Eeport of the Ordnance Committee on the 
accident to 13-inch B.L. gnn on board the 

Qollingwood, 

Eange Table for 10*4-inch E.M.L. gun 

II s a 9 * 3-111011 B.L. gun. Mark I. 

0 if u u u hlark III., 

lY.andY. 

t, a a 3-pr. Hotchkiss quick-hriiig 

gun, based on practice 30tli 

Oct., 1886 

W.O. Photographs, Nos. 6614—6616, 6630— 


6633, 6653-6655, 6591-6613. 


The Director of Artillery. 


Commission of the late Edmund Nugent, Ist'l 
Lieutenant Eoyal Irish Artillery, dated 7 th > D.-A.-General, E.A. 

August, 1793 

Journal of Experimental march of No. 7 
(Heavy) Battery, 1 st Brigade, Southern 
Division, E.A., from 33nd January to 9th 

february, 1886 

Eeport by the Director General of Military 
Education upon the 10 th Senior Class at 
the Eoyal Artillery College, Woolwich, 1886 
Eeport on the Examination for admission to 

the Staff CoHege, held in June, 1886 

Eeport of the final Examination at the Staff 

College, held in December, 1886 

Observations of the International Polar Ex- 
pedition, 188 3-83 . fort Eae 

The Eoyal Engineer’s Journal (as published). 

Professional papers of the Corps of Eoyal 

Engineers. Yolume X ^ 

Eeport of the Astronomer Eoyal to the Board*! 
of Yisitors of the Eoyal Observatory, j 

Greenwich, June, 5, 1886 f The Astronomer Eoyal. 

Eesults of the Magneticai and Meteorological j 
Observations for the year, 1884 .j 

Annual Eeport of the Board of Eegents of the") 

Smithsonian Institution for the year 1884. j 
Index to the Literature of Explosives, (Part I.) 7 Smithsonian Institution, 
by Charles E. Munroe, Professor of j 
Chemistry, U.S. Naval Academy 


' D.-A.-Geiieral, E.A. in India. 


I^The Director General of Military 
Education. 


I Meteorological Society. 

The Committee E.E. Institute. 
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• Brig.-Geiieral S, Y.Beii&,U.S.A, 


Tlie Inspector General of 
Artillery, Kingston, Canada, 


Notes on tlie Construction of Ordnance. Nos. " 

36, 37-39 

Annual Report of tlie Chief of Ordnance to the 
Secretary of War, for the fiscal year 1886... 

Patents and Patentees. Vol. XY. Yictoria, 7 (^j-Q^g^jiment of Yictoria. 

1885. With Indices for the year 1880 ) 

Report of the Commissioner of Education for 7 q{ Education, U.S 

the year 1888-84. 

Annual Reports of the Department of Militia 
and Defence of the Dominion of Canada, 

1885 and 1886.... 

Annual Report of the Dominion Artmery 
Association, for the year 1885. S copies... 

Examination questions for officers and N.-C. 
officers of the Dominion Artillery Associa- 
tion. 1886 

Prize List. Rules for practice, &c 

Examination Papers. Royal ]\Oitary Academy, Governor R.M. Academy, 

Woolwich, Eebruary and July, 1886, and > -^Qolwich. 

Eebruary, 1887 J 

Deutschlands Moose, Ein Taschenherbarium' 

Zum Gebrauch auf botanischen Excursionen 

herausgegeben. Yon Heinricli Christian i Colonel J. B. Eichardson, E.A 
Punch. One Yolume with book of speci- i 

mens. Baireuth 1820 

Large MS. Map of Burmah. Scale jTjjylxririy 
The Gunner, shewing the whole practice of^ 

Artillerie with aU appurtenances thereunto I Colonel A. 0. Gleig, laie E.A. 
belonging, by Eobert Norton. One Yolume. f ° 

London, 1628 J 

A Treatise on Mffitepr Drawing and Suryeying , } ^ ^ j ^ p 

by Captam W. Paterson. One Yol. 1862.) ^ 

Mineral Eesonrces of _the United States, ) 


by Captain " 

esources oi xne umuea 1 Major G. Mackiiday, R.A. 

1883-84, by Albert Williams, Jiinr ) 


J, M. Grierson, R.A. 


Eeport of the Chapter of the Order of St. John) p g p -^ -p 

of Jerusalem 1886 ) 

A coEeotion of the E.A.I. Proceedings and) , Gordon. K.C.B. 

other Professional Publications........... ) ^ 

The War in Turkumania, SkobelefP’s Campaign’^ 
of 1880-81, by Maj.-GeneralN.J.Grodekoff. ( 

Translated from the Russian, by Captain f ^ 

J. M. Grierson, R.A. Yols. 1-4 ..J 

Journal of the Royal United Service Institution. 7 np|^ 0 

(As published). • 

Journal of the United Service Institution of ”7 

India. (As published). 

List of Life Members and Annual Subscribers ^The Council, 
to the United Service Institution of India, 
corrected up to 24th August, 1886 
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Minutes of Proceedings of tlie Institution of'^ 
Civil Engineers. (As published) ! 

Brief Subject-Index. Vols. 59-86. Sessions,! 
1879-80 to 1885-86... J 

Proceedings of the Scientific Meetings of the ) 
Zoological Society of London. (As pub- > 
iished) ) 

Minutes of Proceedings of the Institution of ) 
Mechanical Engineers. (As published) ) 

Proceedings of the United States Naval ) 
Institute. (As published).......... ) 

Letters and addresses contributed at a General 
Meeting of the Military Sendee Institution, 
held at Governor’s Island, New York 
Harbour, .U.S.A., Peb. 25, 1886. In 
memory of Winfield Scott Hancock, late 
Major-General, U.S. Army. 

Journal of the Military Service Institution of 
the United States. (As published) 

The Journal of the Iron and Steel Institute. ) 
(As published) j 

Transactions of the Literary and Historical") 
Society of Quebec. Sessions, 1883-1886 ) 

On the Organisation and Duties of the Bearer 
Company of the Medical Corps in War, by >• 
Surgeon-Major G. J. H. Evatt, M.D ) 

Modern Armour for National Defence, by) 
W. H. Jaques, Lieut. U.S.N....... ............. J 

Notes on the Yegetation inthe Suakim portion ) 
of the So"dan, by Major II. E. Smyth, E.A. j 

Exterior Ballistics in the Plane of Eire, 'by 
J, M. Ingalls, Captain 1st Artillery, "U.S. 
Army 

Proserpina. Studies of Wayside Elowers, by ) 
J. Euskin, LL.D j 

Tablas Balisticas. 2nd edicion. Por Don) 
Juan , Duran y Loriga j 

Emploi des Mitrailleuses et Canons a tir rapide") 
dans Les Armees de Terre et dans La I 
Marine, Par Gustaf Eoos. One Yol. ' St. f 
Petersburg!!, 1886 ........................ ....... J 

A Tutor for the Auxiliary Artillery, by Captain ) 
C. E.' Coffey, E.A. J 

Eussian Artillery Journal. ^ (As published) ... ) 
if Military u « j 

Eevista Militai Espanola. ; (As published) , 

Discusion Sobre Sistemas de Ascensos y 
Algemos Bases de Organizacion, Por un 

, DficialAe. Axtilleria,; Madrid 18 86. ^ 


•The Council, 

The Council, 

The Council. 
The Council. 

The Council. 


The Council. 

The Council, 

The Author. 

The Author. 

The Author. 

The Author. 

The Author. 

The Author. 

The Author. 

The Author. 

Eussian Government. 

Spanish Government. 
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Commando Greial da Artilkeria, Ordem. Nos."' 

5-8 of 1885 and 1-3 of 1886 

Eelatorio dos Traballios da Commissao de 
Aperfeicjoamento da Ama de Artilheria. 

no Anno de 1885 

Programma Paia os Excercicios da Escola 
Practica de Artillieria no Polygono das 

Yendas novas, no anna de 1886 

Eegnlamento Para o Servigo das Bocas de Eogo. 

A.E. 15^ p. (M.K.) 

Eegnlamento de Manobras para a Instruccao ,Tlie Director General of Artillery, 
da Artillieria Montada. Approvado por ^ Portugal. 

portaria de 9 de Dezembro de 1885 

Dispo siloes Eegulainentares de execugao 
perinanente tanto das ordens da direc^ao 
geral da Artillieria, como das reparti^oes 
clesde Janeiro de 1870 atANovembro de 
1884, com urn appendice das ordens, Nos. 

1® S do Commando Geral, publicadas no 

dito anno 

No. 2. Appendice Instrucgoes para Diversos 
Services ^ 

Tegninger af Norsk Marine- Artillerie-Materiel, \ Swedish and Norwegian Govern- 
5 heft. Plates 13, 13^ 15 j ment. 

Eevista Maritima Brazileira. (As published) Brazilian Government. 

Eevista di Artigiieria e Genio. (As published) *) 

Giornale D'Artiglieria e Genio 0 > Italian Government. 

Eevista Marittima a ) 

Eevue d’Artillerie. (As published) Erench Government. 


APPENDIX E. 


Books, &c., Purckased. 

Workshop Eeceipts. 2nd Series. By Eobert Haldane. 1 VoL, 1883. 

# « 3rd and 4th Series. By 0. G. W. Lock. 2 Vols., 1885. 

A Manual of Applied Mechanics. By W. J. M. Eankine. 1 ¥ol, 1885. 
Encyolopoedia Britannica. Yol. XX. 

Biologia Centrali- Americana. Zoology. Parts 46-57. 

Schlachten-Atlas des Neunzchnten Jahrliunderts. Parts 2-7. 

OfEcial Year-Book of the Scientific and Learned Societies of Great Britain and 
'Ireland. 

Internationale Eevue fiber die Gesammten Armeen iind Plotten (Monthly). 

Birds of New Guinea. By J. Gould, E.E.S., &c. Parts 21-23. 

Supplement to the Trochilidoe or Humming Birds. By J. Gould, E.E.S. Part 5. 
Prmterita. Chapters 1-12, Yol. 1., Chapters 1-10, Yol. 2. ByJ. Euskiii, LL.D. 
Histoire des Sciences Mathematiques et Physiques, Par M. Marie. 

The Siderial Messenger of Galileo Galilei. 1 Yol. 1886 . 

Tactical Studies from the Eranco-German War, 1 Yol, London, 1886, 
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Canons Francais et Canons Alleinands. 1 Yol. 1886. 

The Story of the Heavens. By Sir E. S. Ball, LL.I). 

hlilitarische Briefe. I. Ueber Kavallerie. III. Ueber Axtillerie. 

Foreign Annies, their formation, Organisation, and Strength. 

The Nautical Aiinaiiack, and Astronomical Ephemeris, for the Years 1887-89. 

The Naval Annual, 1886. By Lord Brassey, K.O.B. 1 Yol. Portsmoiitli, 
1886. 

Handbook of Practical Telegraphy. By E. S. Cnlley. 8tli Edition. London, 
1885. 

View of the Eoyal Artillery Barracks, Woolwich, 1816. From the Original, 
by Major Cockbnrn, E.A. 

Portrait of the Hon. Lieut. -G-eneral Sherard, Colonel of His Majesty’s 69th 
Eegiment, when Col.-Comdt. of the 2nd Battalion 1st Eegiment of Foot 
G-nards, accompanied by Captain Tiffen, E.A., relieving with his Battalion a 
picquet of tianoverians who were posted in a Eedoabt to defend the passage 
of the Brugher Miihl (near) Amanehurgh in Hesse, on the 21st September, 
1762. 

Exercir-Eeglement ftir die Feld Artillerie. 1877. 

Die Weltstelhmg Engiands. Berlin. 1886. 

Strategic et Grand Tactiqiie, Par General Pierron. 1 Yol. Paris. 1887. 

The Steam Engine. By G. 0. Y. Holmes. 1 Yol. London. 1887. 

Krupp et de Bange. Par E. Monthaye. 1 Yol. Brussels. 1887. 

Eeglement sur les Manoeuvres des Batteries Attelees. 1886. 

The Ibis. A Quarterly Journal of Ornithology. 


APPENDIX F. 


Fresentatiosis to the Museum. 

Hammock made by Indians, from the Mazarin"^ 

Eiver, British Guiana 

5 Pieces of Pottery made by Indians of the 

interior of British Guiana 

20 Birds from the Carimang Eiver, British 
Guiana 

3 Pieces of Ancient Pottery from the Yalley ^H. Whitely, Escp, Jimr., c.m.z.s. 
of the Eio C osnipata 

2 Feather Plead Ornaments, worn by the 
Chiefs of the Clioncho Tribes of the South 
American Indians ' 

1 Feather Girdle, worn by the Females of the 
Choncho Tribe of South American Indians J 

1 Zulu (fighting) Shield.,,,,,.. 

2 ii' Assegais. 

1 jf ' Carved Wood Pillow 

1 ■» ' Snuf Box .......................... 

6 Specimens of Tulip Grass from Natal 


Lieut. PI. L. A. Jenkiiison, 

E.H.A. 
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Table used by tbe Officers’ Mess, br/5j B. A., 
during tlie Campaigns in South Africa, in 

tlie Tears 1878-79, 1880-81, in folding , Harness, cb., E.A. 

case, with plate inserted m the centre 
bearing names of Officers who served in the 
Battery during the periods mentioned. ^ 

Hnion Jack made by the Ladies of Pretoria, | Yaughan, Me E.A. 

Transvaal, on Annexation ) 

Silver Coin (Tyre) Circa, b.c. 115 Messrs. Davis & Co. 


APPENDIX G. 


List of Papers published in the “ Proceeding's during the Tear. 


Experiments against Wrought-iron Plates with the 9’2-inch B.L. Armstrong gun. 
By Captain A. P. Penton, E.A. 

Description of a Burmese Jingal. By Lieut. C. P. Fendall, E.A. 

The Arming of Drivers in the E.Ii.A. and Field Batteries. By Captain W. N. 
Lloyd, E.A. 

Diary of the Operations in Spain under Sir John Moore. By Captain Adam 
Wall, E.A., commanding 4th Company, 7th Battalion, now 'A’ Battery, 
1st Brigade, E.A. 

Field Artillery Tactics. A Eeidew. By Captain J. M. Grrierson, E.A. 
Examination of the Metal and Bust of certain Guns after long immersion in Sea 
Water. Communicated by the Secretary. 

; ' Notes on the Method of Compiling a Eange Table. By Commander H. J. May, 

E.N. Coinmmiicated by the Secretary. 

The Trajectory for the Cubic Law of Eesistance. By A. G. Greenliill, M.A., 

’ Professor of Mathematics to the Advanced Class of Artillery Officers, 

Woolwich. . 

March of the Eight Division, Hazara Mountain Battery. By Lieut. A. H. C. 

Birch, E.A., 1st Subaltern, No. 4 Hazara Mountain Battery. 

Short History and Description of Armour and its attach by Artillery. By 
Captain Orde Browne (late E.A.) Continued from No. 8, Vol, XIY p. 

■ .,. 302 . 

Tertical Fire in the Field, and how the question is regarded in Eussia. By 
- Ca|)tain E. S. May, E.A. 

Shield or Shelter. By Major T. B. Tyler, E.H.A. 

Extracts from the “ History of the Eoyal Artillery.” Lieut. -Colonel Jonas 
Watson. Communicated by the Secretary. 

A Simple Method of Eange Finding from Coast Batteries when in Signalling 
Communication with each other. By Colonel Stapleton Penny, E.AT 
Abstract of the Proceedings of the Forty-ninth Annual General Meeting of the 
Eoyal Artillery Institution. 

The Yoluiiteer Field Battery, Bechiianaland Field Force. By Major E. A. 
' Ollivant, E.A. 

Eeports of Experiments with Nordenfeldt’s Submarine Boat. By Lieut. J. H. 
Thomson, E.H.A. Communicated by the D,- A. General, E.A. 
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A few more Eemarks on FoTtiiication. By Lieut. C. E. Callwell, BA. 

Tlie G-eneral Arrangement and Practical Working of tke Artillery Defence of a 
first-class fortress, protecting a Harbour and Dockyard. The Grold Medal 
Prize Essay. By Major A. W. White, B. A. 

Proposed System for Checking the Becoil of Heavy Guns. By Lieutenant f . B. 

, Maunsell, B.A. 

Extracts from the Diary of Captain Pococke, 71st Highland Begimeiit, while a 
Prisoner in Buenos Ayres, 1806-1807. Contributed by Lieutr-Colonei 
W. H. M. Diithie, late B.A. 

Use of Portable Bails. Moving two 88-ton guns on Portable Bails to Colaba 
Point Battery. By Colonel Stapleton Penny, B.A. 

Arming the Personnel of Horse and field Artillery. By Captain E. A. Lambart, 
B.A. 

The General Arrangement and Practical Working of the Artillery Defence of a 
first-class Coast fortress protecting a Harbour and Dockyard. The Silver 
Medal Prize Essay. By Major B. W. Bainsford-Hannay, B.A. 

The General Arrangement and Practical Working of the Artillery Defence of a 
first-class Coast fortress protecting a Harbour and Dockyard. The 
Commended Essay. By Captain E. Nash, BA. 

On the Bejection of Abnormal Bounds in Trials for Accuracy of Shooting. By 
Major H. W. L. Hime, B.A. 

Some American Books. A Beview. By Major G. Mackinlay, B.A. 

Precis of Lydd Experiments, 188^-3. (In continuation of the account of the 
Dungeness and Lydd Experiments, published in No. 5, Vol. XIII.) By 
Colonel f . G. Baylay, B.A. 

Abstract of the Proceedings of a Special General Meeting. 

War Services of certain Officers of the Begiment which are not given in Kane^s 
List, and of certain others which are only imperfectly given. Communicated 
by General Sir J. H. Lefroy, C.B., K.C.M.G., f .B.S., LL.D., BA. 

No. 8. — Lieut. -General Bobert Lawson, Colonel Commandant 
10th Battalion, Boyal Artillery. 

Landing the 110-ton B.L. Gun at the Boyal Arsenal, Woolwich. Communicated 
by Colonel J. T. Barrington, Ordnance Store Department, Boyal Arsenal. 

Artillery. A Beview. By Captaiii J. M. Grierson, B.A. 

The Effect of Projectiles on Armour Plates. A Beview. By Capt. E. May, B.A. 

Notes on the Stable Management of a field Battery in India. By Lieut. G. E. 
Benson, B.A. 

Experimental March of No. 7 Battery, Southern Division, Boyal Artillery. By 
. Major P. H. Plammond, B.A. 

Shield Shelter, A suggestion. By Lieut. P. foster, B.A. 

Short History and Description of Armour, and its Attack by Artillery. (Con- 
tinued from No. 11, Vol. XIV., p. 438). By Capt. 0. Orde Browne, late 
B.A. 

Indirect fire, field Artillery. By Major J. Leach, B.A. 

Precis of Lydd Experiments, August and September, 1884. In continuation of 
the account published in No. 14, Vol. XIV. By Colonel f. G. Baylay, B.A. 
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Cavalry. A Eeview. By Captain J. M. G-rierson, E.A. 

Old and Eare Books in the E.A. Library. Ee-printed 
No. 9, Vol. XII., and Nos. 6 and 7, Nol. XIII. 


from Notes issued witli 
Communicated bj tbe 



Secretary. 

Discussion on the E.A.I. Prize Essays published in Nos 12 and I S, Vol. XIV. 
Maior-General H. A. Smyth (Commanding Woolwich District) in the chair. 

Copy of Eeport of visit to Mandalay and the Irrawaddy Ports, Upper Burma. 
By Colonel W. Carey, C.B., Colonel on the Staff, Commanding E.A., British 
Burma. 

liring at Balloons of Observation. By Captain W. H. H. Waters, E.A. 

Eeduction of BasMortb’s Experiments by Interpolation. By Professor A. O. 
Greenbill, M.A., and Lieut. E. L. Natban, E.A. 

An Account of some old wrougbt-iron buHt-up Guns taken over in Port Jbansi, 
in March; 1886. By Major P. H. Hammond, E.A. 

Memorandum on a Portable Heliograph. Designed by Captain E. H. Mahon, 
E.A. 

Account of the Burmese War of 1885 -86. By Colonel W. Carey, E.A, 
Commanding E.A., British Burma. 

Grant’s Apparatus for the Automatic Sighting of Heavy Guns on High Sites. 
Communicated by Colonel I. B. Eichardson, E.A. 

Proposed Hydraulic Method of Mounting Ordnance. By Lieutenant E. E. 
Maunsell, E.A. 

The Protection of Heavy Guns for Coast Defence. By Captain G. S. Clarke, E.E. 

The Nile Expedition of 1885. (A Lecture delivered at the E.A. Institution, 
Woolwich.) By Colonel E. Duncan, C.B., M.P., E.A. 

The Attack Eormation of Infantry. By Lieut.-Colonel G. B. Macdonel, E.A. 

Eield Shrapnel Eire. By Mr. A. G. Hadcock, E.A., Inspector of Ordnance 
Machinery. 

A Narrative of Six Weeks’ Siege Operations. By Lieut. G. E. Lamb, E.A. 

The Garrison Gunner. By Captain E. Nash, E.A. 

Eeplacing disabled Horses in a Team. By Major G. E. Gambler, E.H.A. 
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EEANCE... 


Preeis and Translations published duringr the year. 


Keyue d’Artillerie.” FebruaTy, 1886. By Lieut. Gr. E. Weiffall 
E.A. ’ 

Note on the Fire of Artillery over the heads of Infantry. 
“ Eeviie Militaire de L’Etranger.” December^ 1885. By Maior 
J. H. G-. Browne, E.A. 

The present tendencies of the Eussia Cavalry— continued. 
“Memorial de L’Artillerie de la Marine.'** Vol. XIII., 1885. 
By permission of the Council of Civil Engineers. 

The Strength of Eifled Guns. 

Cause of Erosion in the Bore of Guns. 

“Eevue Militaire de L’Etranger.’* March, 1886. By Major 
J. H. G. Browne, E.A. 

The Tactical Employment of Field Artillery in the 
Eussian Army. 


Militar Wochenblatt.” 
May, E.A. 


Nos. 19 and 3^, 1886. By Captain E. 

Considerations on the Origin of Eecoil. 

An Account of the Servo-Bulgarian War of 1885.*’ From the 
, German. By Lieut. H. S. White, E.A. 

GEEMANY^ “Letters on Artillery.” By Prince Kraft zu Hohenlohe IngeMngen. 

Nos. 1 to 3. Translated by Major N. L. Walford, E.A. 
Militar Wochenblatt.” No. 61. 1886. By Captain E. S. May, 
E.A. 

Considerations on the Employment of Horse Artillery in 
conjunction with Cavalry. 

t “ Mittheilungen, &c.” By Lieut. St. J. L. H. Bu Plat-Taylor, E.A. 
AUSTEIA \ Electro-Ballistic Chronographs at the Tienna Exhibition, 

( 1883. 

Articles on various subjects noted in English and Foreign Periodicals during 
the months of February to September 1886. By Major A. W. Anstruther, 
E.A. 
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List of Magazines and Journals, E.A. Institution; 

With the Names of Officers who lam imdertalcen to sujpffiy Fr4cis and Meviews of their 
contents from time to time. 


COUNTRY. 

NAME OF JOURNAL, &;c. 

TEANSLATOE. 


Spectateur Militaire 

— 


Journal des Sciences Militaires < 

Gaptain W. P. Tliring. 

Prance k 


Lieut. G. E. WeigaU. 


Eevue d’Artillerie ^ 

L. 

Eevue Militaire de TEtranger 

Lt.-Col. J. H. G. Browne. 

( 

Ee-vista Militar Espafiola ; 

Major J. C. Dalton. 

Spain ... < 



Memorial de Artilleria. 

— 

r 

Neue Militarisclie Elatter 

Captain E. S, May. 

G-ermany ^ 

Arcliiv fiir die Artillerie-und-In« 
genieur-Officiere 

Lieut. Du Plat-Taylor. 


Militarische Klassiker 

— 


Militar- WocPenblatt 

Captain E. S. May. 

r 

' Organ der Militar-Wissenscliaft- 



liclien Vereine 

. — ■ ■ 


Militariscbe Zeitsclirift 

— 

Austria... -< 

Mittbeilungen, &c., des Artillerie- 



und Genie-Wesens 

■ — 

\ 

Mittbeilungen des K. K. Kreigs- 
ArcMvs 

— 


" Italia Militare 

Lieut. G. E. WeigaU. 

Italy ^ 

Eiyista di Artiglieria e Genio 

Giornali o u 

— 

Eussia 

"Journal of Artillery 

Yojenni Sbornik 

"■ — 

^ Eussky Inyalide 

, Capt..W. H.. Waters.; , „ , , 

Servia ..... 

. Journal of Military Science, 



PEilCIS 

ASTB 

TEAK8LATI0N S. 


JOURNAL DBS SCIENCES MILITAIRES. 

OOTOBMB, 1886. 

BY 

CAPTAIN W. P. THEING, R.A. 


Tactics op Horse Artillery in Encag-ements oe Catalry ag-ainst 
Cavalry, with Eeeerenoe to Eecent Manoeuvres at the Camp 
AT Chalons. 

The most interesting* study for soldiers of tlie present day is certainly tiiat of tlie 
efforts tliat European armies are making to prepare for future struggles. All 
reforms and irmovations are carefully watclied, and tliose adopted by any powerful 
nation soon become general. Wliilst recognising tlie fact that it is necessary to 
make ourselves acquainted witli tlie innovations of foreign armies, we do not con- 
sider tliat all innovations sliould be considered progress ; and we tlierefore pro- 
pose in tliis paper to investigate certain ideas wliicli seem to prevail in Germany, 
and wliicli may have bad some influence on tlie last cavalry manoeuvres at Clialons, 
where new principles w^ere inaugurated, the essential principles of the regulations 
of 188S, viz. : — Priority of attack, and artillery tactics being disregarded. 

Whilst the regulations lay doivii that a cavalry commander should alw^ays 
endeavour to be the first to attack, our cavalry seems to prefer taking up a 
position and there awaiting the attack, a plan which seems to be tactically 
■wrong. 

As" regards H. A. tactics, the rule of 1876, directing the artillery to bey 
grouped on the least exposed flank of the division, whilst in preliminary order of 
battle, though declared by the 1882 regidations to be condemned by experience, 
has been again followed. 

Eurther, although -the 1882 regulations direct that the artillery should not 
come into action mitil the moment when the General has resolved to com- 
mence the fight, on the groimd that it is only then that its proper position can 
be ascertained with certainty, the rules of 1876 have been followed, and the 
artillery has from the first been placed on one flank or the other. 

Einally, apparently copying the proceedings at last year’s German manoemn*es, 
the artillery has been brought into action at long ranges and been kept stationary 
in one position during the ■whole fight. Let us now consider these different 
points,: — 

I. 

“ Should cavalry operating against cavalry make it an absolute rule to endea- 
vour to be the first to attack, or may it, according to circumstances, take up a 
position and ivait, in the hope that the enemy will seek it out there, and that it 
will then be able to attack him under favourable circumstances.” 

The old rule, based on the report of a commission, comprising Generals 
Kellerman, Nansouty, d’Hautpoul, Klein, &c., said, clearly and distinctly, 
“There is always a decided advantage in attacking the enemy first, or in fore- 
stalling Mm in the charge when he is about to attack.” 
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The regulations of 1876 lay down tliat a cavalry commaiideT, when opera^ 
ting ill advance of' the army, should have learnt from his reconnaissances, 
where the bulk of the enemy’s cavalry is likely to be encountered, that he will 
advance or wait as seems most advantageous, being careful to have his 
force concentrated at the decisive moment, and that success will in a great 
measure depend on his foresight and on the accuracy of his arrangements. 

The 1883 regulations follow more closely the rule of the cavalry Generals of 
the First Empire, and run as follows : — ‘‘The chief principles to guide a cavalry 
leader may be summed up thus, — to be the first to attack, and if he has allowed the 
enemy to take the initiative, to forestall him in the charge ; to endeavour to sur- 
prise him — to attack him in flank or in rear, &c., &c.” In these instructions there 
is no hint of such tactics as taking up a position and awaiting the enemy. More- 
over one has only to think of the role that cavaliy has to fulfil at the opening of a 
war, to dispel the idea that the cavalry of one side would make up its mind to 
await the other, or that this other would confine itself to opposing the first. 
A division of cavalry placed, so to say, on sentry, would clearly run a great risk of 
allowing the bulk of the enemy’s cavalry to slip past, or would expose itself to he 
attacked in flank or rear. We must not forget that a defensive attitude presents 
the diificulty of leaving the defender in uncertainty as to the enemy’s point of 
attack, and that this danger -which is, wdth infantry, in a great measure compen- 
sated by great advantages, becomes a serious danger in cavalry engagements, 
where tlie chief factors of success are surprise and false attacks. This truth 
appears to have been forgotten in the last cavalry manoeuvres, where most of the 
fights between divisions resulted in the occupation of positions to await the 
attack. The cavalry only made use of its moMlity to forestall the enemy in a 
position, and then awaited him there, artillery on the crest, and the division in 
rear; unfortunately this disposition on several occasions appeared to give good 
results. Of course with an enemy who, as at Chalons on the 31st August, 
persists in defiling at a walk under the fire of artillery at a range of 3000 metres, 
without causing his own artillery to intervene, such tactics might have a chance 
of success, but we doubt whether such things w’-ouid happen if the artillery fire 
were real. We do not wfish to deny that cases may occur in war when a cavalry 
commander may find it advantageous to await the enemy at a chosen point, to 
surprise him and attack him under favourable circumstences ; but %ve think this a 
rare exception, the opportunity for which would not escape the notice of a cavalry 
commander, and that this exception should not be made a general rule ; nor 
should its practice be a frequent spectacle in our peace 'maiimuvres. 

Horne Artillery Tactics m Oavalry eneoimters.--~¥oi some time great uncertainty 
lias^existed on the subject of the tactics of Horse Artillery in cavalry encounters. 
It is not for want of wilting on the subject, hut because iio one has, up to the 
present, siLcceeded in formulating the opinions of experts on the subject. The 
regulations of 1876 and 1882 contain very difierent instiuctioiis on this point, 
and this 3 ’ear, at the Chalons manoeuvres, a new system was tried, based partly 
on tlie regulations of 1876 and partly on the manner in which the German cavalry 
used its artillery at last year’s manoeuvres. The fact is, the qilestion is yet un- 
decided, and we will endeavour to indicate the direction in which a solution may 
probably be found. Inuny case, both the rules contained in the 1882 orders, and 
those tried at Chalons this year must be entirely set aside, for both possess the great 
tlefect of entirely annihilating The role of Horse Artillery in cavalry encounters. 
According to the 1882 regulations, as soon as the enemy’s presence in force near 
the advance-guard is ascertained the division assumes the preparatory order of 
battle, in which the artillery is massed about 100 metres in rear of the centre of 
the first line ; this foimation being the handiest for a rapid change of front is 
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maintained as long as possible, and tlins the artillery remains inactive in rear of 
the bulk of the cavalry until the last moment; that is, until the G-eneral orders 
the fighting formation, which immediately precedes the charge, to be assumed; 
say at 800 metres from the enemy. At the moment of deployment the artillery 
gallops out about 800 metres clear of and 400 metres in advance of the least 
threatened flank and prepares the attack, “ choosing a position which allows it to 
open fire promptly without interfering with the cavalry and which gives sufficient 
command to allow it to follow and support the division with its fire during the 
different phases of the fight, without moving the batteries.’' Then as if to 
neutralize this order the regulation adds artillery now-a-days should be more ready 
to mancBUvre than ever, and must not hesitate to risk its own safety, by leaving 
the troops it supports, when by so doing it can intervene more effectualiy in the 
fight.” Tinaliy the artillery commander is told to follow the events of the fight 
and to take the batteries wherever they can share in the combined action,” 

We consider therefore that the regulations admit that the artillery will not take 
part in the fight until the two cavalries are at most 800 metres apart, and that con- 
sequently it will have about two minutes in which to get into position and fire on 
the enemy; as however it will itself have about 600 metres to travel, it will be 
impossible for it to come into action soon enough to be of service ; and although 
many cavalrymen consider tliat in war the movements will be slower, yet in war, 
artillery would also have difficulties to contend with that are not often met with 
in peace manoeuvres — and perhaps the chief of these would be the hesitation of 
the General as to which flank would be the least threatened. This hesitation 
would occur oftener than one would imagine ; it is noticed even in peace 
manoeuvi’es, and instances have occurred of artillery, after it had placed itself on 
one flank, having to retrace its steps and place itself on the other, and of course 
in such a case it does not reach its position till long after the shock. 

We think, therefore, the tactics at present laid down for Horse Artillery will 
have the effect of completely paralyzing it ; and besides it is a well known fact, 
that, in peace manoeuvres, when everything is done regularly and according to rule, 
the artillery generally comes into position too late, and even if we allow for the 
moment that the artillery would have two minutes during which to lire on the 
enemy (which is the maximum obtained in properly conducted manceuvres), it 
would still be as well to abandon tactics which have the following defects : — (1.) 
That the artillery could not, in the short space of time allowed, properly prepare 
and support the encounter. (2.) That the artillery, massed on one flank, only 
protects the action of the first line ; that of the second line, wdiicli is quite as 
important, being unsupported by the artillery. (3.) It is doubtful w^hether, 
in case of reverse, a portion of the artillery engaged on the actual field of the 
fight, could be withdrawn and retired to support and cover the retreat. Let us 
see now whether the instructions of 1876 fulfil the necessary conditions. 

The cavalry committee reported in 1882 that the 1876 rule, directing the artillery 
to be placed, during the preliminary phase of the fight, on the least exposed flank, 
had been condemned by the experience gained in manoeuvres as inapplicable, 
for, says the report, ‘^ it cannot be supposed, that, when the enemy has not 
developed his plans, the commander of a cavalry division can know exactly on 
what point he will direct Ms troops, the direction of his blow, or what blows he 
may have to ward off.” We may therefore conclude that when the division is in 
the preliminary order of battle, the enemy being at hand but not having shewn 
his plans, the artillery cannot be placed on om of the flanks, as ordered in the 
1876 regulations. As regards the action of the artillery at the begiiiuiiig of the 
engagement, the 1876 rules are wanting in clearness. The artillery coininancler 
is ordered, at the outset, that is, as soon as the enemy is found in force near the 
advanced guard, “to place his batteries in action near the expected place of 
collision, so as to cross their fire with the direction of the charges that is, he 


wliere tlxe cliarges will take place, when even tlie G-eiieral of the division does 
not know which will be the gi’onnd, or what the direction of the charge. 

Let ns now examine the rules laid down for the guidance of the artillery cominander 
during the light, they run thus : — “ The essential condition of success in the com- 
bined action of artillery and cavalry, is the separation ol' the two arms as soon as 
the engagement begins". If artillery is strictly bound by the iiioveiiieiits of the 
cavalry— if it only opens fire at the moment when the cavalry charges, if each 
battery acts separately, methodically and leisurely, it is of but little assistance to 
the cavalry, even if it is not a clog.’’ “ To obviate these defects, the guns should, 
in the formation for action, be massed near the uiitlireateiied flank, so that they 
can, at a given moment rapidly advance and occupy a position chosen beforehand, 
favourable for fire effect and sufficiently in advance for the guns not to be too 

soon masked by the advancing cavalry. Finally it should be 

remembered that rules which assign a ffxed place for artillery in the lighting 
formation, are not absolute. The efficiency of artillery depending in a great 
measure on the soil and formation of the ground, these considerations should 
chieffy determine its position.” We would point out that iieitlier the time at 
which the division should assume the ffgiiting formation, nor that at which the 
artillei’y should take up its position in advance of the division, is clearly defined, 
and that therefore the artillery commander will not find these rules of imicli 
assistance in solving the difficulties of his position. As before stated, anew system 
was tried at Chalons this year, closely resembling that laid down in the German re- 
gulations. The chief points of these regulations may be shortly summed up thus : — 
The division is formed in three lines of unequal strength, the first con- 
sists of the 1st brigade and a regiment of the 2nd brigade ; the 2nd of the 2iid 
regiment, 2nd brigade, placed in echelon about 240 metres in rear of the first 
line. One regiment of 3rd brigade in support of 1st line, in coliiniii, with large 
intervals between the squadrons. The 2nd regiment of the 3rd brigade as a 3rd 
line at 360 metres in rear of the first line, either in echelon, or in rear of the 
centre. The artillery (two batteries) is massed from the commeiicemeiit of the 
action, in a position on one flank, at some distance from the division, and remains 
in one position during the fight, serves as a support to one flank, limits the 
enemy’s zone of action, and obliges him to direct his attack on the other flank. 
It opens fire as early as possible, so as to support the deployment and subsequent 
attack of the cavalry, it fires on the enemy’s cavalry, at any rate until its own 
cavalry is ready to attack, when it may try to draw the fire of the enemy’s 
artillery on itself. This formation differs from ours in the first line being pro- 
longed by a regiment of the 2nd brigade, and in there being four squadrons of 
the 3rd line in support of the 1st line, instead of two ; but as far as artillery is 
concerned, the German regulations are nearly identical with ours of 1876, and 
run as follows The divisional commander should endeavour to protect one 
flank (during his attack) from an enveloping attack, by giving it a support, which 
may consist of the artillery, massed in a position from which it can, by means of 
its long range, prevent the enemy’s attacking the flank it protects.” Here the artil- 
lery, coming into action at an early stage of the fight, would run the risk of only 
taking a small part in the fight, wliich would take place at some distance from it ; 
moreover the General may irot be able to cany out his intention of attacking a 
..flank named beforehand, and a slight change of direction on the part of the 
enemy’s cavalry, might lead to the batteries being masked very early in the 
movements, and even under the most favourable circumstances, the wing charged 
with the duty of making the attack is not supported by artillery. There is 
evidently a wrong principle in this, the artillery being made too important a 
factor in the tactics of the division ; for here, as elsewhere, it can only act as an 
auxiliary ; it is not the duty of cavalry to manceuvre so as to assist tlie artillery 
fire, but the duty of aiiilleiy to prote the free movements of the cavalry by 
seizing' ever? favourable onnortunitv for action. It aunears there fore tlmt -nmie of 
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tlie aboYementioned regulations solve, in a satisfactory manner, tlie question of 
the proper employment of Horse Artillery in cavalry encounters. Witbout pre- 
tending to settle tills important and difficult question, we will now give our 
ideas on tlie subject *. — 

.( 2 ). 

It seems strange that, wliilst Field Artillery tactics (when acting with 
infantry), require sucli great mobility, such complete community of views and 
efforts, sucli constant liarmony in the movements of the two arms, we have 
reduced to nothing the role of the most mobile artillery when acting with the 
most mobile arm. Whilst it would seem natural for the Horse Artillery to 
hover, so to speak, round the cavalry, to protect and support it, we find it kept 
in rear of the cavalry, weighted by the batteries being kept together ; in short 
paralyzed. The reasons are, that on the one hand, the cavaliy desires to ensure 
its having space to move freely, and on the other, that the artillery commander 
attaches great importance to keeping his batteries together. 

Although Horse Artillery tactics must fulfil the condition of leaving the 
cavalry free space to act yet this is not the only, nor the most important con- 
dition — it must give way to that of preparing for the shock by artillery fire. 

As to massing batteries ; however important this may be in Field Artillery 
tactics, ill readiness for artillery duels of some duration, duels in which 
superiority of numbers and combined action exercise great influence, yet 
in Horse Artillery tactics, where time is limited and the only objective 
possible is the enemy’s cavalry, snch massing is nnnecessary, for here 
artillery must open fire at the earliest possible moment and strike the 
enemy’s line, no matter how or where. Horse Artillery tactics should con- 
sist in the judicious employment of the three divisional batteries, not in the 
unity of their action. These batteries must have room, and work separately or 
conjointly, according to circumstances, always taking care not to cramp the 
cavalry. If necessary, the artillery, furnished with the necessary escorts, must 
be placed at a distance. We consider that Horse Artillery tactics should be 
based on the following principles : — 

Separate and independent action of the batteries. 

Simultaneous protection of both flanks. 

We have already given one reason why massing the artillery is unnecessary ; we 
would now further point out that the action of a cavalry division resolves itself 
into several distinct actions, not only brigades, but also regiments, and even 
squadrons becoming successively rapidly independent, and there is no reason why 
artillery should not experience the same phenomena, seeing that its objectives 
are just as variable and unforeseen as those of the cavalry, and hence for artillery 
to act usefully and opportunely, and to effectually support the different portions 
of the division, the batteries must be separated in the fighting formation. 

Suppose that two cavalry divisions A and B, each having its artillery massed on 
the left flank, meet, and that A attacks B’s right. Then A’s attack is supported 
by his artillery, but he has not a single gun on his other flank to protect his left 
wing, which is battered by the enemy’s artilleiy, or to support the action of Ms 
2nci line against B’s left. Similarly B supports the action of his out-flanking 
wnng by artillery fire, but has not a single gun on his right to support the 
threatened wing and his second line. It may be said that the artillery could 
direct its fire on either wing of the enemy’s line ; but oblique fire across a battle 
field, whilst scarcely practicable in infantry actions, would in this case be nearly 
impossible. 

According to the ideas now in force in both France^ and Germany, the 
artillery on both sides would probably take up a posiH^^^^ early in the fight 
and vpiYiain r» ^ - 
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OB accoimt of its isolation and of the uncertainty arising from this isolation, we 
may suppose that it would only fire with confidence on such troops as might pre- 
sent themselves before it, and therefore we think it would be advisable to have 
some artillery, from the commencement, on both flanks. iLgain, since it would be 
difficult, in case of defeat, to withdraw from the fight the portion of the artillery 
intended to cover the retreat, it would be advisable to keep one battery in rear of 
the division, h'inally, without pretending that artillery should frequently change 
its position, we consider that it should be left free to move to any point whence 
the greatest effect can be obtained, always however respecting the movements of 

the division. , , . . , 

The following is our proposition for Horse Artillery when acting with cavalry 

against cavalry: — 

As soon as the division assumes the preliminary fighting formation, the 
General sends one battery to each flank, and places the third about 100 
metres in rear of the first line, the Lieut. -Colonel commanding the group 
remains near the General. The batteries (guns only), march as far as 
possible at full interval, those on the flanks in line with, and at 400 metres 
interval from the first line, each protected by an escort, whose strength varies 
according to circumstances. If nothing happens to disturb the advance, and if 
no orders to the contrary are received from the General of division, the flank 
batteries, as soon as the advanced guard leaves the front clear and the^ enemy 
is seen in force, open fire, thus finding the range and preparing to receive the 
enemy’s artillery at the moment of its taking up its position. As the division 
advances, the artillery follows by alternate half batteries without stopping its fire. 
As soon as the situation developes itself, and the General can determine where 
the two cavalries will meet, he causes the third battery to take up a position 
commanding the scene of strife, and leaves it there. Whilst the flank batteries 
harass the enemy, force him to show his intentions, and share directly in the 
fight, the rear battery has a less brilliant, but equally useful role, it fires at long 
range on all the enemy’s troops that it can reach, both before and during the 
fight, taking the cavalry for its objective as long as possible, and then firing on 
the artillery. In case of success, the rear battery advances ; in case of defeat, 
it is well placed to cover the retreat. It will be seen that the role we assign to 
the rear battery is nearly analogous to that which the Germans assign to the 
group of divisional artillery. Of course if circumstances render some modifica- 
tion of these generah rules advisable, it would lie with the General to order it. 

Tor instance, an artillery duel begun by the enemy, might determine him to bring 
up his rear battery in line with one of the flank batteries ; or if one flank rested 
on an impassible obstacle, such as a water course, it might be advisable to place 
all the artillery on the other flank. The above is, in general terms, the manner 
of handling Horse Artillery that we consider would best enable it to fulfil the 
obligations laid on it. The proposed distribution of batteries in the preliminary 
formation of battle, in no way interferes with changes of front of the division, 
and it would be easy to lay down the movements of the batteries for each parti- 
cular case. 

It may be said that the flank batteries would be exposed to the enter- 
prises of the enemy, but we think this would be an imaginary danger, for the 
proximity of the division would render a charge on these batteries useless, and 
dangerous for the assailants. No doubt the novelty of the proposed principles 
will cause them to meet with much opposition, it is the usual fate of innovations, 
but all the objections in the world cannot do away with this fact, that, with the 
systems now in vogue, the role oi Horse Artillery is annihilated, whilst by apply- 
ing the principles just laid down, we shall be able to open fire in time to be of 
use; that is to say, as soon as the enemy is in sight, and consequently use, to the 
best advantage, the short space of time available for artillery action in an action 
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How THE AHTTLLERY “ SAVED ” ITBELP DUETNQ- THE LAST WAE. 

We have still to examine another point, in which the employnient oi: 
the artillery in the war ot‘ 1870-1871, compares favonrahly whth that 
which obtained in the earlier war, namely with reference to the system 
of retiring the batteries, which was the custom in 1866, either for the 
purpose of refitting or in order to avoid the infantry fire of the enemy. 
This was no longer done in 1870, and Avas the result of regulations and 
habits invented and prescribed during the course of a long period of 
peace, it having no foundation on the experience of war. 

As regards “ refitting,” 1 refer you to the paragraphs concerning 
“ Disabled Ordnance,” which for the most part had no other object than 
to “ save ” the guns. The first example, which was continually practised, 
was that which consisted in lashing a spar under the axle-tree, and how 
great was the importance attached to the neatness of the various kinds 
of lashings I But how could this contrivance be possibly used, excex^t 
to drag the gun to the rear, that is to say to retire it ? It was said, it 
is true, that a gun so fitted could be fired, and in order to prove this a 
blank cartridge was fired from a gun so prepared. But when once at 
^‘ Instructional Practice ” a shell was fired from a gun thus fitted with 
a spar, the latter broke like a toothpick with the recoil amidvSt the 
general laughter of all the officers, who thus learnt something that they 
did not know before. The question as to where you are at once to 
obtain such a spar was solved by the regulations, which said that you 
were to cut down and prepare some tree which stood conveniently 
near. But the fact stares one in the face that more time would be taken 
up in this carpenter’s Avork, than would be required to bring up a spare 
wheel from the wagon ; hut nevertheless the lashing of the spar was 
always a favourite exercise. I further recall to your recollection the 
system of lashing the gun under the limber, in order to save it, that is 
to get it away in time. In the foiir campaigns of 1864, 1866, 1870 anti 
1871, 1 never saw any use made of a spar lashed to the axle-tree, or of 
the process of lashing the gun to the limber. I might almost dare to 
assert that no artillery officer ever saw either during these wars. 
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It is true that the regulations laid down that these operations were to be 
performed “whenever possible ” in the line of battle, but it was added 
that guns which could not be “ refitted ” in that line were to be retired 
from it, in order that they might be made serviceable out of reach of 
the enemy’s fire. The amount of retirement which would be necessary 
for this condition has been very much increased by the invention of 
rifled guns, and would now be about 2 (English) miles. Should a 
Captain send away a single gun as far as this under the charge of a 
N.O. officer, he may reasonably fear that he will never see it again. It 
is further very difficult to tell beforehand whether it is or is not 
possible to refit under the fire of the enemy. This depends very much 
upon the effect of his fire while the work is going on, a matter which 
cannot be known beforehand. Thus whenever any gun of the battery, 
or most of them, required some sort of repair, the officer commanding 
the battery could, without breaking the regulations, retire “for the 
purpose of refitting.” 

There was also the disgrace which befell anyone -who lost a gun. 
Since the time of the War of Liberation this had been considered as a 
heinous fault. When Beimadotte hesitated to advance to Bliicher’s 
assistance and take part in the battle of Leipsig, since the movement 
demanded seemed to him too dangerous, he with reference to this 
subject plumed himself upon the fact, that he had fought so many 
battles and had never lost a gun. It is perfectly right that a gunner 
should prefer to fall under his gun rather than lose it, since his 
country’s eagle is engraved on the gun, while with his hand on his gun 
he swore his oath of allegiance, and the gun is his colours. But it is 
nevertheless better to lose a gun than a battle. After the war of 186G 
different principles obtained with regard to this question. In 1870 and 
1871 we lost guns in action, as we lost also one colour. And how great 
was the glory which these losses brought to the troops which suffered 
them. They are inscribed on the brightest pages of our military 
history. Thus it was received as a principle that the loss of a gun was 
in itself no disgrace, but that praise or blame should be guided by the 
behaviour of the troops. 

After the war of 1866 it was laid down as a rule, that no gun, in 
whatever condition it might he, was to be retired from the firing line 
for the purpose of refitting, and thus in the war of 1870 every gun 
remained in that line and was repaired with the stores from the store- 
wagon, which stood near the battery in the 1st Line of battery-wagons. 

There was perhaps much temptation for many officers commanding 
batteries to follow the regulations, and with a praise-worthy regard for 
the preservation of their guns, to withdraw them out of action. I have 
already once directed your attention to the fact, that the instinct of 
self-preservation which is innate in human nature never directly 
influences educated men, hut speaks to their hearts under the guise of 
some plausible excuse, and thus gradually wins its way. But if an 
excuse is wanting, then it loses its force, for an educated man will 
before all do his duty. The need to refit, the want of ammunition, and 
the fire of infantry (of which I shall speak later), were such excuses, 
and very reasonable excuses they were. It is a difficult thing to fix the 
moment at which these excuses speak to the heart. This depends upon 
the toughness of the nerves. Many men, who take part for the first 
time in an action, appeared to me like a party of people, who bathe on 
a really hot summer’s day in a very cold river. They leap with joy 
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into the water, and at first delight with rapture in the delicious freshness. 
But after a little time some of them begin to shiver and long to get out* 
and so on with the others, some soon, some very late. It requires strong 
nerves and constant habit to feel comfortable in water for hourV 
together. But under all circumstances the whole party are happier 
when they are dressing after their bath than they were beforehand. 

Our nerves in 1870 were the same as they were in 1866. But the 
regulations were different. For the first principle laid down was, that 
no artillery, not even one gun, should dare to make a movement to the 
rear, under any circumstances, except in the case of a direct order to do 
so. Consequently in 1870 I did not see one retire in order to refit. 
There were plenty of guns put out of action. In the battle of St. Privat, 
as I have already told you, when it was a question of accompanying the 
infantry in their attack, a total of 3 guns out of the batteries under my 
command were altogether unable to advance. They could naturally 
not come on with the others, so remained where they were, but were 
there refitted, and followed as soon as possible to the new position. 
At Sedan one gun of mine became altogether unserviceable. The gun 
had burst. But the carriage looked very pretty in the firing line. I 
believe that also in other corps in 1870 it never or seldom happened 
that artillery or single guns retired without orders to do so. 

But before 1866 there were even regulation movements, which 
directly taught us to “ desert in front of the enemy ; ” forgive me the 
expression, for I can find no other. These movements were for choice 
practised and learnt, since when they were well done they looked very 
showy. What else can yon call it when a battery of Horse Artillery, as 
soon as the trail-eye in limbering up to retire had • been dropped on to 
the pintail, went off when the “Trot” was sounded, while the gunners 
had to mount as quickly as possible and were hurried after the battery 
by the word of command from the Captain : “ Left turn ; wheel ; 
gallop ! ” Have you ever before 1866 seen a Horse artillery battery at 
drill wfithout this manoeuvi^e being executed ? Certainly it looked very 
lively and pretty as the gunners leaped on their horses with astonishing 
dexterity and then chased their guns. But think what would he the 
effect in front of the enemy of one little mistake. I will only suppose 
that the Captain has overlooked that No. 6 gun has not finished limber- 
ing up, and that he thus sounds the “Trot” prematurely. Thereupon 
5 guns and one limber trot off too soon, and the gunners give chase, 
while the enemy’s shells flying after them add wings to the speed of 
the horses, who pass from the trot to the gallop and finally get out of 
hand. In vain will the Captain try to catch up the empty limber at 
least, for its horses can go as fast as his own. Shouts and trumpet-calls 
cannot be heard on account of the rattle of the carriages, while the racing 
pace of the Captain, who wants to catch up his limber, seems to the detach- 
ments a proof that he approves of this rapid retreat ,* so on they go in 
their mad race for about 2 miles, until at last some obstacle offered by 
the nature of the country brings the battery to a halt. If then the 
dragoons, who accompanied him to the front, drag back to the Captain 
with their lassoes the gun which he left behind, before he can give the 
order to go and fetch it, he has nothing left to do hut to receive back his 
prodigal son from them with profuse shame and thanks. 

1 do not know, and I do not think, that anything of this sort happened 
to us in the year 1866, but I do know that after that war an order was issued 
that artillery, when it had received an order to retire, was to do so only 


110 


at a walk, and was only under exceptional circumstances to move at a 
quicker pace, if it had to clear the front of an artillery line which was 
in action further to the rear, and on the flank of which it proposed to 
come into action. In any case artillery when falling hack must retire 
over the first hundred paces after limbering up at a quiet walk. The 
latest regulations contain also a similar order. This elegant desertion 
of a Horse artillery battery in front of the enemy was thus abolished 
even from the drill-ground. It was no more seen during the period 
between the wars of 1866 and 1870. 

Another still more elegant form of regulation quick movements in 
retreat was a charge made in open order l3y the mounted detachments, 
while the battery retired into a position further to the rear. I must 
admit that I, when I was a subaltern, always took part in this charge 
with the greatest delight. After it was over the sounding of the 
‘‘Assembly” recalled the detachments, and they raced over the 1500 
paces or so which divided them from the battery as hard as they could 
go, spreading all over the drill-ground at headlong speed. They had to 
get all they could out of their horses in order to arrive between the 
guns in time, and not to find themselves in front of the muzzles when 
firing commenced. For hardly had the detachments reached their 
battery before the first of the guns, which had been loaded by the 
limber-gunners, was fired with a roar, and all the spectators of the other 
arms lavished their praises on the magnificent spectacle which they had 
beheld. Then my heart swelled in my bosom and, excited as I was by 
the rapid joyous movement, and flattered by the applause of my 
comrades, I imagined myself to have played the part of a hero. For 
this manoeuvre was the crowning movement of the drill of the artillery. 
I never considered that such a charge against an enemy was inconceiv- 
able, and that were it possible it would be wrong, nor did I remember 
that there was no particular reason to be proud of having run away. 
And yet this crowning movement of our drill manoeuvres did represent 
a flight. 

That such a charge in front of the enemy would not be conceivable, 
and if it were possible would be a fault, you will perhaps refuse to 
grant. Well I will ask you, how far to my front shall I suppose the 
enemy to be, when I undertake this charge ? 100 paces ? In that case 
he will drive back my detachments and will rush in with them pell- 
mell among the guns, which he will overtake, as they will not have 
sufficient start. 400 paces or more ? In that case I shall retire with 
my detachments without charging, and he will not catch me ; I shall 
thus not lose the half of my men, nor weaken the eftective strength of 
the battery. For you cannot suppose that the charge can be successfuL 
If the enemy were so few in number, that the 48 mounted men of a 
battery could defeat him in a charge, then a well-directed fire of case, 
opened at a range of 200 paces, would so decimate him, that he would 
not reach the battery in any dangerous strength. Will anyone ask the 
mounted men of a battery to join a cavalry line which is about to charge, 
with a view of reinforcing it ? That would in my opinion be exactly as 
if the officer commanding a battalion were to dismount the half -troop 
of Hussars, which might be attached to him, and to reinforce his line 
of skirmishers with them on the occasion of an attack on a village. It 
is true that this has been done, but only at Kriegspiel by some subaltern 
who has just received his commission. Under all possible circumstances 
the battery will destroy ten times as many of the enemy by its fire, as 
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it -wotild by a charge of the gun-detachments and it will stop the enemy 
sooner by its fire than by the charge, if only the men will lay quietly. 
Since it is thus better to fire than to charge, it must be wrong to do the 
latter. 

The order, that artillery was always to retire the first hundred paces 
at a walk, made this show-movement also disappear between the wars 
of 1866 and 1870. 

Since the Horse artillery has had rifled guns, and the infantry has 
had long-range rifles, any sucl| charge by the gun-detachments is in my 
opinion absolutely impossible in real war, whether it be intended to 
cover the flight of the guns or not. These various charges by mounted 
gunners had their origin from one single instance in the War of Libera- 
tion. There was once a Horse artillery battery which, while in action, 
found itself attacked in flank by a little group of hostile skirmishers, 
who had come up so close that the bullets in spite of the short range 
of the S.B. muskets were taking effect on the battery. According to the 
tactical views of those days the battery ought to have retired. But the 
Captain was a gallant fellow, and mounted part of his detachments and 
with them drove off the skirmishers. He thus rightly earned great 
praise. Later on he became Chief of the Staff of the artillery (von 
Jenichen), and later still was the Inspector of the 2nd artillery district. 
He was indeed one of the most important Generals of artillery of his 
time. His ideas and his actions were held as a standard in the artillery. 
Thus was the charge of the gun-detachments of the artillery introduced 
in various forms. Naturally it was not omitted, when the celebrated 
Jenichen made his inspection. 

But in these days the dispersal of skirmishers by such a charge is an 
absolutely impossible movement in war, since these skirmishers can 
now annoy us at a range of more than 1000 paces, and you would not I 
am sure allow the detachments to be sent 1000 paces to the front, in 
order that they might cut down a few skirmishers. The fire of the 
battery is more efficacious and of more use than the swords of a few 
gunners, while ten skirmishers could now-a-days cope with 50 mounted 
gunners, if the latter should charge them. 

As far as regards the employment of artillery as such, it would be desir- 
able that a gunner should have no other arm than his gun, and should 
devote all his energies to serving it well, and should see in it his only 
source of safety. I could name to you an officer in high command in the 
artillery (if he had allo^ved me to do so) who was riding quietly to and fro 
between his batteries playing with his riding- whip (which he carried 
because his horse had a habit of refusing), while the enemy’s cavalry was 
charging the guns, and who, when his adjutant asked him whether he 
would not draw his sword, quietly answered: “ I will take very good 
care not to do so, otherwise every gunner will draw his, instead of laying 
and firing, and then the cavalry will be sure to ride over the battery.” But 
the charge died away under the fire of case at 50 paces from the guns. 
Unfortunately it is not possible for other reasons to march a soldier to 
war without a weapon by his side. Here or there on the march or in 
quarters, it is necessary to guard one’s skin against hostile inhabitants 
of the country. Besides a soldier without a weapon would be a 
ridiculous object. General von Dresky wrote to me, in the letters which 
I have already quoted, that he, as he was hurrying to the battle of 
Vionville through narrow roads, sent two gun-detachments of Horse 
artillery to the head of the column, to turn off to the side of the road all 
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wagons, &c., wliicli lianipered the advance of the corps-ailiileiyl If^ 
these detachments had not carried swords, yon may imagine that they 
would not have succeeded in their purpose. 

But there is no reason why they should therefore practise the charge ; 
it is only necessary for them to be able to ride and to handle their 
swords. It is moreover wrong to found a system of instruction for the time 
of peace on some single exceptional incident which may have happened 
in war, and thus to take up some of the precious and too short time 
allowed for instruction. It once happened that the Horse artillery 
which was under my command arrived at their appointed quarters, 
which were quite near to a fortress of the enemy, and found that there 
were no covering troops between them and the fortress. I do not know, 
and it does not much matter now, with whom the fault lay, that the 
troops which had been told oft* for this duty had not reached their 
position. As a matter of fact the Major pushed forward picqiieis, 
vedettes, and patrols towards the fortress, until some hours later the 
other arms came up. But I have never on this account thought of 
proposing that, in consequence of this single incident, the Horse 
artillery should, in time of peace, practise the outpost duties of cavalry. 

General von Dresky makes the following narration : After the capture 
of Orleans on the 5th of ‘September, 1870, I received orders to operate 
up the river Loire on the right bank against Bourges. The corps 
marched on one road in the following order : 5th division, corps-artillery, 
6th division. They marched with large intervals in order to prevent 
checks. I followed the 5th division at a distance of -about 2 miles. 
On the 8th December, 1870, we were drawing near to Gien, when we 
heard in front of us a fairly strong fire of infantry, which however soon 
ceased. I thereupon pressed on my march and soon reached Gien, 
through which the 5th division had just passed. They had ])een 
tigliting against franctireurs, who had posted themselves in the houses 
of the suburb which lies on the left iDank of the Loire. The bridge 
over the Loire had been blown up, and the river was full of ice. The 
streets of the town ran partly parallel and partly perpendicular to the 
Loire. As I turned with the head of the column into ofie of the latter 
streets, I received a scattered infantry fire from the houses of the 
suburb probably from the franctireurs who had returned. As I had no 
infantry with me, I could not at the moment undertake anything in 
the nprow streets of the town. I suffered no loss, for the enemy iired 
too high. The outlet from Gien towards Briar e lies close to the* Loire, 
which is here about 500 paces wide. By the side of the river the road 
is planted with high poplars, while on the other side there are houses. 
When I had passed the gate with a part of the leading battery, the lire 
from the suburb became so strong that 'we had some casualties, 
fortunately only from slight hits and those mostly among the horses. 
The enemy shot very badly, and the poplars gave us some cover. 1 
now ordered the heavy battery which was leading the column to come 
■ into action to its flank and to fire on the franctireurs. After two rounds 
a house was set on fire and the franctireurs disappeared, so that I 
continued my inarch without any further molestation. 

But no one will propose, in consequence of this unusual situation to 
issue a regulation, according to which artillery should be practised in 
passing through a town occupied by the enemy’s infantry. 

Perhaps you will shake yon head and sa^”, that it might happen that 
artillery would be obliged to retire quickly from their position. But 
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yon will perhaps allow, that when cavalry has come so close that the 
very greatest haste would be necessary, it is then too late to retire and 
it is better to, continue to fire. But if infantry suddenly comes so 
immediately upon artillery ? You do not surely desire that artillery 
should now, as it used to do, accept as a principle that it should vanish 
as soon as a couple of infantry bullets fall into a battery. It will and 
can and must hold its ground, though the enemy’s infantry come to 
within 1000, even to within 500 paces. ' It is at this very moment that 
it .offers the best support to its own struggling infantry, and will 
perhaps so decimate the superior masses of the enemy, that they will 
give way. But how, you may perhaps ask, if the enemy’s infantry 
suddenly surprises the artillery and appears at a distance of 100 paces ? 
In that case the guns can under no circumstances retire, for if they try 
to limber up and get off, the enemy will hit at least one horse in each 
team, and thus the gun will remain where it was and fall into the hands 
of the enemy. The only chance of safety for the artillery is to drive 
back the enemy by its fire, and it may perhaps succeed in doing this by 
its very last shot, when the assailants are only 10 paces from the gun. 
Thus did the 5th 4-pr. battery of the Guard in the battle of Koniggratz, 
when near Rosberitz it was about to retire with our few companies who 
had been driven back by the overwhelming strength of the enemy, and 
suddenly (as the report says) saw a mass of the enemy’s infantry (a 
battalion or a division of 2 companies) rise out of a hollow in the 
ground in its front. The officer commanding the battery gave the order 
to fire case (we may add that the shells which were already in the guns 
were first fired, and bursting in the midst of the masses of the enemy 
produced even more effect than the case), and this fire in conjunction 
with the rapid fire of one company, which once again formed front, 
drove back the enemy for some distance. The battery took advantage 
of this moment to make a quiet and orderly retreat. 

Moreover artillery must never retire while a hostile attack is advanc- 
ing against it. This is the most favourable time for good effect of fire. 
If the artillery has been ordered to retire, it must for this purpose take 
advantage of the pause, which will ensue when the assailant has been 
stopped by its fire, and is wavering until he shall he ready to push 
forward again Avhen he has been reinforced by fresh troops. But if 
the artillery receives too late the order from the General to retire, (and 
without such an order it must not retire), so that it cannot withdraw 
quietly and in order, in that case it must give up all idea of falling back, 
and cannot be blamed if it loses its guns. It is better in this case to go 
on gloriously firing, than to allow itself to be captured while flying. 

Such were the principles which were laid down for the behaviour of 
the artillery after the war of 1866, and which were observed during the 
"war of 1870. On these principles at Spicheren it held its ground on the 
Rothe-berg, and at Vionville stood fast in line in the centre of the action ; 
on these principles the guns were gloriously lost near Amanviliers* at 
the battle of St.-Privat, and at Beaune la Rolande ; and on these 


^ Hote.— A t Amanvillers more guns were put altogether out of action than fell into 
the hands of the enemy, since many batteries lost, according to their lists of 
casualties, all their men and horses who were in the firing line, and were later on 
supplied with others, thus remaining still fit for action as batteries. 
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principles we lost no guns at Conlmierst tlioiigli the battle went against 
ns. ■ ■ 

There were before 1866 many other regulations for the artillery which 
put forward in a too prominent position the necessity of saving' the 
guns, and thus tended (more from fear of blame than from fear of the 
enemy) to make ns too timid of holding our ground before the foe. 
Allow me to give yon only a few examples. I possess an old '' Hand- 
book for officers of the Prussian artillery.” In this I find, at page 696 
with regard to the choice of a position : The ground within the field 
of battle, which may be selected as a position for artillery, must give 
the power of free movement in all particularly foioards the 

rear,'' If these regulations had been still in force in 1870, General von 
Billow would not have dared at Spicheren to push forward the two 
batteries which secured the Rothe-berg through a Avood-road, Avhich 
was narrow and steep, and wound along under rocky precipices. In the 
same manner the position of Colonel von Dresky and his corps-artillery 
at Vionville avouIcI have been contrary to regulation, since it stood 
immediately in front of the passage over a marshy ditch Avith but a small 
bridge, which was moreover under the fire of the enemy’s Chassepots. 
These tAvo examples Avill be sufficient ; if I Avished to cite them all to 
you I should be obliged to Avrite an extraordinarily thick book, since I 
am convinced that three-quarters of all our artillery positions in the 
Avar of 1870-1871 would fall under this category. But after 1866 the 
regulations were altered. Nothing more aaus said of retreating. It 
became the most sacred duty of the artillery to croAvn quickly Avitli 
their guns any position Avhich the infantry had carried, and thus to 
make its possession permanently secure. In these cases 9 times out of 
10 there Avas a defile in rear, and thus “ free movement in retreat ” AA^as 
not possible. 

But if it was no longer possible to save the artillery, then the Hand- 
book here and there offered an expedient. On page 812 you Avill find, 
on the subject of the regulations for the surrender of a fortress” : 
“The artillery officer of the place will hand over b}" quantity and 
quality the contents of the artillery-dep6ts, and Avill endeavour to get 
a receipt for them.” Sapienti sat. 

Now this Handbook is not a private work, as was in its time the 
Handbook by von Oelze ; for the note printed on the title-page — “ printed 
for the uses of the Seiwice” — -gives it at least a semi-official character, 
almost equivalent to that of a regulation book. 

It will puzzle you, as it does me, hoAv such regulations for the 
conduct of an arm, Avhich did so many noble deeds during the War 
of Liberation, can have crept in. I can only find a solution for the 
puzzle in the fact, that the longer the peace lasted the more were the 
exercises carried on in peace taken as a standard, and the more Avere 
the experiences of war forgotten. During the manoeuvres, up to the 
war of 1864, as you can well remember, it was considered the very 
greatest disgrace for the artillery to be captured, Avhereas on the other 
hand the other arms hunted passionately after the enemy’s guns. A 
good soldier will gladly stake his all but not his honour. Thus the 
artillery never willingly placed themselves in danger of being taken. 
Holding such opinions, and besides also perhaps animated by the true 


i* Note.— “T ke batteries made use of a pause in the enemy’s movemeiit of attack for 
the purpose of drawing’ off and retiring. 
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spirit of administration, the aiithors of stieh regulations have written 
orders to the best of their ability, but such as were never founded on 
the experiences of war* For the authors, who lived during the iiearlv 
50 years of peace, had never seen war. That the old veterans of the 
War of Liberation should have allowed such regulations to be printed 
is easily explained by their size. The Handbooh which I have 
mentioned has 871 closely printed large octavo pages. What senior 
General of artillery could, in addition to his ordinary work, read all 
this with attention and correct it with care ? 

I must add that I have not divulged to you one of the mysteries of 
the artillery, by speaking to joii of the regulations contained in this 
hook. It was for sale by the trade, and anyone could buy it. 

As regards the advisability for the artillery of avoiding the zone of 
infantry fire, this was also taught to the arm during the course of the 
long peace, and orders on the subject were very distinct. “ You are 
under infantry fire here,” Avas one of the most severe reproofs which 
the officer commanding a battery could receive at the mancBuvres. 
Artillery which was exposed to infantry fire was, at the manoeuvres, 
obliged always to retire, whether it liked it or not. If the officer 
commanding a battery had said that he did not wish to retire, and that 
he considered that the moment had come for him to sacrifice himself, 
he would simply have been told not to talk nonsense. Besides the 
umpire always ordered the retirement, and the umpire must be obeyed, 
or manoeuvres become impossible. After that the fire of infantry had 
increased its range by the invention of the rifled breech-loader, the 
artillery before it had rifled guns, and thus especially in the sixth 
decade of this century, had to play a very discouraging part at 
manoeuvres. It could scarcely advance far enough towards the enemy 
to obtain really good effect from its fire, before it came under the fii*e 
of infantry’', and in this it was not allowed to remain. Even if it took 
up a position, it was quickly, according to the umpire, “ driven out ” of 
it by infantry fire. Thus it was hunted from position to position, and 
had in addition while it was moving to take care not to he captured 
somewhere or other by a squadron of the enemy. In those days the 
enemy’s artillery was an object of far greater interest to the other arms 
than was their own. Their own artillery was not of much use to them ; 
on the other hand they were obliged to defend it, and it was considered 
a matter of reproach to the other arms when their artillery was 
captured. But the enemy’s artillery might at least he taken, and they 
might thus gain some distinction. Under these circumstances it was 
quite natural that officers of limited intelligence should when in 
difficulties say : “ I would rather not employ artillery at ail. I am 
always getting into trouble about them.” 

There were hundreds and thousands of cases in the ww of 1870-1871, 
where artillery which refused to retire could not be driven back by 
infantry fire. Thus we may consider the decision of the umpires, that 
artillery should be compelled to allow itself to be driven back by infantry 
fire, as one of the most unnatural of all such decisions. Such decisions 
are also ruinous in their consequences, since when they are constantly 
repeated during a long period of peace, ail artillery officers who have 
not seen war end by believing that artillery cannot stand its ground 
under infantry fire, and the natural consequences of this will be that 
they also, as so many others have already done, will in war at once 
give way before the fire of infantry. But officers who have not seen 
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serYice will Boon be in the majority amongst us. Even now, as I write, 
14 years have already" flown by since the battle of St. Privat, and 
politically everything looks so peaceful on our frontiers, that we might 
easily imagine that no further war would threaten us during the present 
century. It is therefore my duty to give warning in time, lest we 
should in the course of a long peace allow bad habits to grow up during 
manoeuvres, which shall cause false ideas to strike root, and lest 
permanent decisions may be given, which obedient officers will observe 
at the beginning of a wax', and will thus innocently bring upon them- 
selves grave suspicion that they have too willingly withdrawn from 
under the Are of the enemy. 

I repeat yet once more, and I cannot too often repeat : Artillery cannot^ 
generally speahing, ever he driven lach hy infantry^ if it refuses to leave its 
grotmd. On the contrary, when the infantry fire is really hot, it cannot 
for the moment fall back, since too many of its horses will then be shot. 
But nevertheless nothing is lost, so long as there are a couple of men left 
with each gun, who can load and lay quietly ; it can thus go on doing 
its full work until the last gunner is disabled. 

I know well that an umpire at manoeuvres cannot always attribute 
the victory to the artillery. Neither can he compel it to take flight if 
it does not wish to do so. He may give b>iij decision he likes ; for 
example, that it has been annihilated. But if it has carried out the 
tactical operations properly, and has behaved well from an artillery 
point of view, it should he praised for this and not blamed, above all 
it must not be loaded with shame. Only thus can artillery be prepared 
in manoeuvres to be ever I'eady to sacrifice itself in war. 

I cannot pretend that all umpires in manoeuvres since the war of 1866 
have acted in this manner as I could have wished. On the contrary, 
the decisions that artillery must retire when it comes under infantry 
fire were, between 1866 and 1870 (and even after 1870-1871), as frequent 
and as stereotyped as they were before. But the artillery itself 
endeavoured to prove that it could stand under infantry fire just as well 
as the infantry could. In this also the original determination to hold 
out to the end came from the artillery itself, actuated as it was by the 
true Prussian soldier spirit. This is a proof that it was in no way a 
discredit to those men who commanded the artillery in 1866 if, they 
being without experience of war and trusting simply to the custom of 
the Service and the regulations, the artillery of 1866 did not distinguish 
itself so much as did that of 1870. It was urged on in 1870 by the 
pressing desire to’ prove its equality with the infantry, which appeared 
to it to be rendered doubtful by the events of 1866. Thence arose, in 
contradiction to all the decisions of umpires up to that time, the heroism 
of the batteries on the Rothe-berg at Saarbruck ; thence also the 
endurance of the collected batteries which Colonel von Dresky led at 
first into his position at the battle of Tionville ; thence the words of 
the Captain of the 6th Light batter^^ of the Guard (Ising), who was 
asked, after the battle of St. Privat, when his arm had been amputated, 
whether he was in much pain, and answered : “ Pain ! Not a bit ! I 
should not have minded losing my other arm as well, since we have 
shown that we also can hold our ground under infantry fire ” ; thence 
also the order of one of the officers commanding the artillery in one of 
the great battles of 1870, when one of his subordinates drew his attention 
to the fact that the line of guns was under infantry fire, and that they 
must eventually be compelled to retire : All right !— Sound ‘Drivers 
dismount 1’— “Now we cannot retire,” 
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I will not wopy yon with still more examples from militarv hktav.- 
i-or they might m time weary you. Have they clone sral2ad. Tet 
me only give jpu one fact drawn from statistics : If tL surSons who 

were employecl in 1870 and 1871 would make a COM 

vmunded among the German artillery, saying how many we Mt hv 
the artillery fire and how many by the infantry fire of the enemy I am 

£S,t ai Thi'SS'.rrn a*"' « per ce„.! Z7h« “ 

mv Simmi T 1 * proportion in the batteries under 

my command, and I have no reason to believe that the other artilleries 

RifhJ f endurance. Least of all did they do so on the 
liiOthe-bei'g at Spiclieren or at Vionville 

Th^ ?it?onlvl?f!f “ save” itself, it must kill its enemy by its lire. 
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I CANNOT eunsiflei* iiiy remarks on the reasons for the improvement of 
the arm l)CTwtH*n ISilJ and 1870 as complete, unless I mention a certain 
name, even at the risk’: of heing accused by you of wandering from my 
siibjeet. I ha\”e not as jet told you who, but only what, was the cause 
of it. It is ‘^viileut that in an army, like ours, in which discipline 
forms the IkisIs of existence, an arm could not be so generally and 
completely iiri]n*oved in less than four years, if the desire for improve- 
ment-had not fuiiiid a very strong supporter among those in high places. 
Though the wish for improvement was felt by the greater number of 
officers of the arm. and indeed by juniors among these, yet the 
minority showed less of this de>sire, and even some objection to the 
novelty. The driving-wheel of reform, the soul of the movement which 
seized the artillery after 1866, was no other than the Inspector-General 
himself, Genmui von Hindersin. He certainly found in all parts of the 
arm wiiiing ears and ready hands, for the need of such changes had 
made itself generally felt. But Hindersin led the transformation, and 
directed it ; be brought, and this was the principal point, all the many 
and frequently vei*y divergent ideas on the subject to one conclusion, 
and it was lie who hastened the matter. Whilst the very highest 
authorities were eonstantl^^ at work to introduce by means of orders 
and critieisnis, a pro|>er tactical employment of axdiilery, Hindersin 
strove by the development which he brought about in the arm, to 
qualify it for the employment which it was proposed to make of it. It 
was he who forgetl and sharpened the sword, while the highest authori- 
ties taxiglit how it was to be used. 

Tills man, who stood at the head of the arm, was an original 
phenomenon. As ilie son of a poor parson, he had been well educated, 
as far as regarded his talents andhis heart. But he had to fight his way 
through life under privations and toil. This had given him an iron 
strength of will, but all taste for social pleasures was thereby extin- 
guished ill him, and he never applied liiniBelf to develop or refine his 
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matters it was a subject of pride 
mth him, tba,t he never went to halls in any hut ordinary leather hoSsl 

>.A\n 1 ” Liheiation under superiors of the artillery of the old school 

hi all hiX^'S s of speech. Though he was educated 

n aii hinds of science (he had mastered mathematics nhvsics and 

fwT'e “ scfence°”’'of th^®^^ English and French) he yet ca?ed nothing 
before all and tactical considerations 

SSlss^nn « For_ himself, like Enke, he made a truth of the 

expression : The day consists of 24 hours of duty,” and he exnected 
very much from others. ciuu ne expectea 

Ktt and very violent, and his hot temper was increased 

by h s impatience to get things done. This impatience had its oririn 

and\is fSe?Sd?!-l'®fT’'^'l brothers 

he hSalfeadv mlbPd at an age earlier than that which 

Wn^r+i • 1 , o^-^- He expected this end daily. But he loused 

the arm F?om tbisTr'"’ ® u kis wk at the head of 

enlru\rin tbnTnl^d resulted a haste, which compelled a greater 

menu thJnaf +u ^ kim, and very much accelerated ^ny improve- 
ments, though they sometimes suffered also from a too nreciuitate 

mdae use ot to one of his aides-de-camp, whom he had ordprpd in 

and difficult’ report, and w^ose facT^w 

da^t +L+ Vr 1 1 ^ magnitude of the task and of the number of 
days that he would have to sit over it. “ There is no hurrv ’> Sid +w 
General, ‘ you can have your dinner first.” 

foke all hasty men he was at the bottom very good natured TTa Tiyd 

&i“ 

“<> •» 

nicknamed him “ The^marble guest ”* vn^t m officers 

of his heart, though he behaved so tyrannicallyTd them ^ Jke goodness 
you many touching examples of I ffiSfheS 


•K<«K.-Referriug to the " Oomui„i.datoi-e ” in « Don Giovanni.” 


N.L.W. 
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related, wliiie Bome I iiave witiiefc^Bed. But snch family details must not 
be told abroad, 

Hiiidersiii did not willingly give praise. He feared tliat praise niiglit 
lessen the zeal of his subordinatevS. But when lie was compelled to 
praise, he liked to ‘weaken the force of his praise by something said 
either before or after. And as he was by no means a good speaker, it 
sometimes happened that he, after diminishing his praise as much as 
possible at the beginning of his speech, diminished it again at the end, 
under the impression that he had given a full amount of commendation 
before, and thus no praise at all remained. Thus he said once in a 
circle of officers, ■who were present at a lecture given by a young officer, 
wliich had afforded him much pleasure : “ As I do not agree with all 
which has just been laid before us here, I find very much to object to 
in it.” The officer grew pale, and asked me afterwards, whether after 
these words he might venture to continue his lecture, which was 
intended to extend over several evenings. I asked Hindersin after- 
wards, when w'e were alone, \vhat it was that displeased him so much 
in the lecture, since he had spoken so sharply about it. He was quite 
astonished, thinking that he had loaded the officer with praise. But on 
the next occasion lie made the matter all right, by thanking the young 
officer in the most friendly way, and by telling him of his approbation 
as he shook him by the hand. It also once happened to me -to receive 
from him in a Bimiiar manner the most unheard-of rudeness, while he 
thought that he w'as assuring me of his approving recognition of my 
behaviour witli regard to the affair in question. 

Hindersin, wirhout being really short-sighted or deaf, had not 
either good sight or liearing. I do not know whether it was on 
account of this, or i.)ecause of his gloomy experiences, that he was 
distrustful. But he was fidi of mistrust of his subordinates and of the 
men, and this often Bhowe<i itself in a very unpleasant way, while it 
was so much the less ilattering for those wffio suffered from it, as he 
always spoke out without reserve. His principle was, not only to 
inspect the troops, but also to lie in wait for them, for he thought it 
always possible that they might make an X for him in place of a U, 
and might not carry out his orders as he had directed. 

He was once inspecting at practice some troops under my command. 
When I wanted to show him one special detail, he declined to see it 
with the observation that he had seen it 8 days before and was satisfied 
with it. But I had not noticed him on that particular day, when I 
had carried out this lietaxL I therefore apologised to him for not 
having reported myself to him at the time, saying that I had not 
known that he was present. You were not meant to know it,” he 
said. I was hidden in the wmod and saw you through a field glass. 
I wanted for once to see how you carried on when you were left to 
yourself.” 

At another time he had fixed the beginning of the inspection at 6 
a.m. It was very hot -weather during the longest days of summer. 
Prom sunrise, that is from about 3.30 a.m., he stood on a hill in a wood 
and watched wutli his glasses the preparations, the inarch, and the 
mode of taking up the position, &c. Under cover of the darkness of 
the night he had ridden out there from Berlin without being observed. 
When he had been discovered in his hiding-place I rode up to him 
and reported that the brigade was preparing for inspection. “ Do not 
report to me until it is ready to commence practice. I am not yet here 
officially. I like to take a ride in the early morning.” 
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The construction of the batteries at his inspection was always carried 
out at night. But he did not do as his predecessors had done, who 
were only present at the beginning of the construction, and then went 
home. He remained there the whole night, and made us open fire at 
daybreak from the battery which had to be completed by then, in 
order that the construction might not be accelerated by any illicit 
means, such as he knew of. His day of inspection thus began on the 
preceding evening, as night fell, and lasted till the next afternoon. During 
it he showed great self-command and tenacity. At his first inspection 
after he became Inspector-General at Magdeburg in the year 1864 he fell 
and crushed his foot, on which account the doctors forbade him to 
ride. But he rode through the whole of his inspection, though suffering 
the most terrible pain. 

A man of this kind excites by his example indefatigable zeal among 
his subordinates. But anyone who did not feel himself quite secure, 
or was conscious of the least omission or neglect, had reason to be afraid 
of him, for he might be certain that Hindersin would, as soldiers say, 
“ catch him on a lame horse.” . 

I cannot deny that intercourse with him was distasteful at first. But 
when later on I came to discover how honest his intentions were, I 
gladly associated with him, and knowing the excellence of the kernel 
paid little attention to the rough shell. 

For his intention was always honest. He feai’ed nothing so much 
as to be unjust to anyone. I could name to you one of his subordinates, 
whom he considered to be useless. But he hesitated up to the day of 
his own death to act on this opinion, because in his youth he had had a 
duel with this officer, and dreaded lest his dislike and his objection to 
him personally might influence more than was just his opinion of him. 

He was a man essentially of the old school, and yet he supported 
every new discovery and every new idea. He even received novelties 
which he came across with gladness and zeal, and used indeed to lose his 
temper when difficulties appeared or when such novelties were criticised. 
But he never confused the criticisms with the critic. On the contrar}^, 
he afterwards quietly pondered within himself upon all that had been 
said, and, when he was convinced, gave up his former ideas at once. 
But when having considered the whole matter he came to the conclusion 
that the new idea was correct, then he set to work with that tenacity 
which alone can give life to anything. 

In order to be able toriglitly estimate anything new in his department, 
he not only had all fresh discoveries laid before him, but he also attended 
all the military lectures which took place in Berlin, and was able some- 
times to extract something worthy of notice from even the most immature^ 
ideas of the youngest officers. During one winter he collected togetliei* 
periodically at a late hour of the evening the Generals and Field-officers of 
the Artillery in the halls of the School of Artillery, and had discussions 
carried on before them by officers of the School of Gunnery and of tlie 
Ordnance Committee, on the subject of the latest inventions. He 
perhaps asked too much of their intellectual power and soon had to give 
up this undertaking, since he convinced himself that those whom 
he wished to instruct were of too high standing and too old, to be 
collected together for instruction ,* yet the endeavour showed plainly 
his restless energy. 

One feeling directed and animated Iiis every step and deed. This 
was his attachment to his king and a boundiess veneration for that 


sovereign, vvlio lias "been our leader in war. This veneration is indeed 
universal and is felt by us all ; it is thus no merit nor does it need 
special mention. But I have known few men who have been so 
completely iniuenced by it in their least actions, as was General von 
Hindersin, and who showed it, as he did, at all times and seasons. 

Such a man was thoroughly able to recognize our deficiencies, to do 
away with them and to carry through our great transformation. 

In the year 1864 he had the direction of the artillery in the attack on 
the Dlippel redoubts. After the victorious end of this siege he was 
named second Inspector-General of the Artillery. The then first 
Inspector-General was confined to his room by ill-health, and was after 
a few months compelled to retire from the Active List ; upon this his 
post was given to Hindersin. 

During the siege of Diippel the enormous superiority of rifled over 
smooth-bore guns became practically known to the world, as will be 
well remembered by everyone who was alive in those days. But at 
that time the introduction of rifled Field guns had suffered a sort of 
check. A quarter of our Field guns were rifled, and they were six- 
pounders. A trial battery of four-pounders had taken part in the war. 
We had not yet finally decided to introduce four-pounders, to increase 
the number of rifled guns or to abolish smooth-bores. Hindersin’s first 
object was to altogether introduce rifled guns. At this time I came 
first in contact with this original man. He sought me out. My 
astonishment, that he so senior a General should make advances to me, 
a young Field-officer, increased when he said to me, that since his 
appointment as Inspector-General he could not sleep at night, and that 
I must restore his sleep to him. He thereupon developed his opinion 
that rifled guns must supersede smooth-bores, and that we must have 
none but rifled Field guns. It was his duty to insist that rifled Field 
guns only should be used in war. If he did not do all that he could in 
this direction, and if Prussia, having three-quarters of her guns smooth- 
bores, should be entangled in a war with a Powder which had rifled guns 
only, she might probably lose a decisive battle. But the loss of a 
decisive battle might bring about the destruction and the annihilation 
of the Fatherland. If therefore he delayed in the least the introduction 
of rifled guns, he might by this omission be responsible for the down- 
fall of the Fatherland. This thought weighed on him like a mountain 
and would not let him sleep. I was therefore to introduce him to His 
Majesty, in order that he might lay before him the reasons for the 
increase of the number of rifled Field guns. It was easy for me to 
carry out his wishes. It was indeed my duty, as the aide-de-camp 
ill waiting, to introduce to His Majesty all high officials who desired to 
see him. 

Hindersin explained his reasons to the highest authorities. Many 
Other personages took part in the discussion. Although many 
considerations which told against the total abolition of S.B. guns were 
urged (for it was considered that they could not be altogether dispensed 
with for the fire of case), and although, as I have already written, 
the United States of America, during the war which had just ended, 
had invariably made a quarter of their guns smooth-bores, very like 
our short 12-prs,, yet Hindersin with his arguments succeeded in 
convincing the very highest authorities. In J une, 1864, followed the 
order to commence at once the construction of as many 4-pr. Field guns 
as the manufactories were in a condition to supply. But you know that 
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this, especially with such a material as east steel, takes time. When 
then in less than two years, as Hindersin Avith his political far-sighted- 
ness had foreseen, Ave Avere engaged in a great war, in only half of onr 
Field artillery had S.B. guns been exchanged for rifled. We possessed, 
after a year-and-a-lialf, at the beginning of the year 1866, 8 rifled Field 
batteries out of the 16 belonging to an army-corps, namely four 6-prs. 
and four 4-prs. As soon as the political complications Avith Austria in 1866 
made an eventful Avar probable, Hindersin kept in view the necessity 
of hurrying on the increase in the number of rifled guns. In accord- 
ance with the principles of administration of that date it was considered 
necessary in case of war, in order to be able to replace possible losses, to 
keep in readiness a certain reserve of weapons, and therefore also of 
rifled guns. But Hindersin insisted on the argument, that there must 
be a decisive battle in this war, and that if this decisive battle were won, 
it would not be necessary to replace the rifled guns expended, since 
fewer guns Avould then be needed ; he thus obtained that all the avail- 
able rifled Field guns should be issued to the Field artillery. So, 
shortly before the beginning of the campaign, two additional batteries 
of each army-corps were armed with 4-prs., and we had thus ten- 
sixteenths of our Field ai-tillery provided with rifled guns at the out- 
break of the vrar. He Avas not the man to allow himself to be diverted 
by any objections from a determination which he had once made. 
Thus he met the objection, that the batteries were not accustomed to 
the new Aveapon, Avith the answer that, hoAvever badly they shot with 
the rifled guns, they Avould make better shooting with them than the 
best they could make Avith smooth-bores. Thei^e was scarcely sufficient 
time to give the batteries superficial instruction, and each of them had 
but one day of practice with plugged shell. After this they left for the 
war. 

Hindersin was again right. The one important battle in this Avar 
was indeed decisive. The hurried arming of the batteries Avith rifled 
guns turned out well. If you folloAv the numbers of the batteries in 
the official account, you Avill find that many of the 4-pr. batteries 
numbered 5 or 6 (these Avere those which had received rifled guns just 
before the adv^ance) did right good work, or at least did not shoot worse 
than other batteries armed with rifted guns. Such artillery as in the 
war of 1866 Avas not employed in the various actions or in the decisive 
battle was armed, at least the greater part of it, with S.B. guns. After 
the war of 1866 all the batteries which still had S.B. guns were, as 
quickly as means permitted, provided with rifled guns. 

He shoAved the same iron determination, as he had Avith regard to the 
introduction of rifled guns, with respect to the foiindation of a School 
of Gunnery. At the time of the siege of Ditppelhe had already noticed, 
that the troops did not make half as many hits with the rifled siege 
gmns as they should have made according to the statements of the 
inventors. Some of the latter had been invited to be present at the 
siege. In every battery in Avhich they had offered advice the shooting 
had at once improved. In the year 1864 also, at the time of his first 
inspection of the practice, he noticed that the troops did not develope 
the full value of their guns. He Avas the first Avho made the results of 
practice the main ground on Avhich he formed Ms judgment as to the 
excellence of the troops. Whilst he Avas criticising the movements, the 
evolutions, the appearance, the behaviour, &c., the range reports Avere 
prepared, and as soon as he had these he said : ‘' And now, gentlemen, 
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we come to tlie most important point on account of which, we are here 
namely the, number of hits.” Then he had the -.results' of, the practice 
read out, and w-ent on drily : “ According to the statements of the 
Experimental Committee there ought to he so many per cent, of hits. 
To-day have only so many per cent.” All the officers’ faces grew 
long, for the results -were terribly bad. But he said drily and curtly ; 
“ The figures tell their owm tale. I have nothing to add. This must 
be changed.” 

Speaking privately to the officer commanding this or that battery he 
would comfort liiiii wuth the information, that the other batteries 
throughout all the artillery shot no better. Then he added : ‘‘ How is 
it that the infantry can hit ? Because they have a School of Musketry. 
I will also have a School of Gunnery for the artillery.” 

And from the beginning of his career as Inspector-General of artillery 
he, like the Roman orator who added ‘‘ cfeterum ceiiseo ” at the end of 
each of his criticisms, at each interview with the higher authorities 
added : “ I must have a School of Gunnery.” 

His bitter criticisms on the bad shooting of the troops produced a 
number of theories and proposals, as to ho\Ythe fire of rifled guns should 
be directed, should be corrected, and should he observed. He always 
answeretl : ** What is the use of all this to me ? I must have a School 
of Gunnery.” 

The first beginning of such a School w^as but small. A special staff 
could not be at once created for it. For this it was necessary that it 
should be included in the Estimates and he voted by the Chamber. 
The systematic opposition of the majority at that time would vote no 
increase of the Budget ; it had indeed created the so-called situation 
without a Budget.” But this did not prevent Hindersin from bringing 
about so much as he conBidered to be absolutely necessary. He formed 
a School of Gnnnery of volunteers, for after he liad emphasised the 
need for such a School and had expressed his opinion, that every officer 
would gladly sacri flee Bomething to make it possible, he appointed the 
first students to the School of Gunneiy, and these all joined and gladly 
incurred the necessary expenses. This fact I have, I believe, already 
mentioned. In this first School of Gunnery old Field officers and old 
and young Captains, after the English fashion, served with their owm 
hands light Field and heavy Garrison guns, in order to acquire the 
necessary skill in practice. 

But this naturally w'as not enough. It w’as very soon seen, as every 
artillery officer now knows, that in addition to the correct service of the 
guns by the gunners, the principal difficulty lies in the accurate 
observation of the effect of fire, in making the proper corrections and in 
directing the practice. In order to learn how this difficulty is to he 
overcome, it is also necessary to learn to command, and thus a School 
of Gunnery must have troops available for this purpose. 

The victorious ^var of 1866 brought the “ Budgetiess situation ” to an 
end, and the Chamber again granted money. Funds for the formation 
of a School of Gunnery became available. You have seen from my 
former letters how by this entirely personal creation of Hindersin’s the 
power of shooting of the artilleiy was developed, as was so astonishingly 
shown in 1870. I have also already told you liow^, after the School of 
Gunnery* had existed for some years, the practice of the troops was 
perfected in conformity wfith that School, and was everywhere carried 
out on a system founded on a fixed basis. But some time passed before 
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STicli a fixed system was arrived at. At tlie beginning scientific proposi- 
tions flowed in from all sides in profusion, and many errors bad to be 
abandoned before tlie right way was found at last. I will only ask you 
to recall to your recollection the ‘‘ Practice on a sliding scale,” and 
other similar complications. Though Hindersin was decided that the 
system must be not only mathematically exact, but must also be simple 
and easily intelligible if it was not to be neglected at the moment of 
danger, he allowed the School of Gunnery to a certain extent to try 
anything however complicated, until they were themselves convinced 
that it was unpractical. 

It was very wise of him to thus restrain his natural impetuosity, 
since he could not know himself which system would turn out 
to be the best. But in order to be able to form an independent 
judgment with regard to the system to be preferred, he spent from 
choice as much of his time at the School of Gunnery as he was able 
to spare from the other duties of his position. There he might be 
seen the whole day long, a silent witness, on the practice-ground at 
practice, in the lecture rooms at discussions, at instruction or listening 
to criticisms. He disturbed no one, and spoke to no one, but every day 
he took away something home with him in his head. Thus he allowed 
the School of Gunnery to work out its system for a certain time. I 
have already told you how the true instruction of the troops in shooting, 
the “ course of practice,” was in 1868 first organised in a manner suited 
to the distinctive character of rifled guns. I will here only remark how 
prudently Hindersin acted in permitting the School of Gunnery to do 
its work for a while, before he set about a change in the practice course. 
He had thus not only provided a certain number of instructors for each 
regiment, but had also awakened among the troops in general a feeling 
of the necessity for such a change, and thus found not only obedience 
but also a readiness which met him half way. This went so far, that 
when he, in the beginning of the year 1868, invited the brigades and 
the School of Gunnery to send him propositions with regard to new 
regulations for the course of practice, his message crossed the specific 
proposals on the same subject which were being forwarded to him. 

From this date he, at his inspections, insisted with iron severity that 
the troops should shoot as well as possible, and thenceforth he judged 
of the condition of excellence of the troops by their power of making 
rapid and orderl3’' marches over long distances to the field of battle, by 
their advance in\iccordance with the drill regulations into the firing- 
line, by the number of hits on the target which they obtained, jand by 
the accuracy of their turn-out. 

It would be difficult for any artillery officer, who had no experience 
of this period of transition, to sufficiently estimate the great service 
which Hindersin rendered. Since at the present day, when there is 
perhaps no officer commanding a battery or Field officer who has not 
been at least once through the School of Gunnery, it is hard to conceive 
the condition of obsolete and senseless pedantry from which the arm 
had to be delivered before it could be fully and freely developed. 

You may easily imagine that this was not carried out without some 
severity. That a man of such harsh manners, and who in addition w^as 
S ) distrustful by nature, should in this matter have hurt the feelings of 
was only to he expected, while that he sometimes made mistakes 
as to individuals was only human. For this reason he was not beloved 
but was only feared by the troops. But he did not wish to be beloved. 
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He 'desired only, as long : as lie lived, to work out and, to carry throiigli 
wKatever lie liad determined to do.-- 

In addition to liis interest in practice Hindersin set a great value on 
the War-game, He had the War-game systematically and ofiacially 
irnght^t the School of CTiinnery, and at a later date made it a part of 
the service traiiiiiig of the troops. The War-game is certainly only a 
game. It will always be more or less unlike the reality according as 
the person who directs it has less or more experience and practical 
sense. But at any rate it teaches the value of ground, how to read maps, 
and how to take into consideration the respective conditions which 
affect the various arms. Since in this game artillery officers have to 
employ all arms, the part Avliich artillery has to play in combination 
with an army is made dearer to them. They -will gradually come to 
learn of themselves, witliout any necessity for instructing them on the 
subject, that artillery can only be an auxiliary arm, whose dependence 
upon the army is the first condition of its value ; thus the War-game 
serves to extend the circle of ideas of gunners, to remove their tendency 
to look at only one side of things, and to annihilate the old spirit of 
caste. 

Hindersin took up everything wffiich his subordinates proposed for 
the improvement of the arm. It happened once during the harvest, at 
the time when, after the end of the mancBUvres and when, since the 
reserves liave been sent home, the artillery for want of men can do no 
drill with horsetl guns, t])at he noticed some officers and N.O. officers 
riding across the ileids, and learnt that they \vere riding about the country 
for the purpose of ]or>]cing for positions suitable for a supposed battle and 
with the abject of disciissiug the question with each other. He went 
home at once ami iiad the matter systematically worked out. From 
that time reconnaissance-rides became a branch of service duty. 

Since I am writing to you about Field artillery only, I shall speak 
but superficially of Himli‘rsin’s action wnth respect to Garrison artillery. 
But I beg your utTentiori to the following: Under his direction the 
Garrison artillery which received but a step-motherly care from the 
brigades of artillery were formed into independent regiments of 
artillery. He changed the whole spirit of this arm, which, up to that 
time, had conside^xHl the acme of their efficiency to consist in daily 
performing the regulation exercises in the drill-bastion with guns -which 
never changed tlielr positions, and in daily firing at the same target, 
and W'hich -^vere not even allo^ved to learn anything about any other 
work in the fortress in which they were cpiartered than the bastion in 
which they drilled. He made these troops carry out the Attack and the 
Defence in the nelglibouidiood of their fortress. If you think of the 
necessary details of tliis you will realize what a great service he thus 
rendered. In at Hindersin’s instance, took place the first Extended 
exercises in the Attack and the Defence of fortresses.” These exercises 
were as yet in their Infancy, and in embryo. They are now extended 
into a system, Xo regiment of Foot artillery, as these troops are now 
called, could imagine the possibility of a drill-season without some such 
exercise which forms the conclusion and crown of the whole. Before 
Hindersin there was no such thing ’! He, saw the necessity of it and he 
created it. 

Consider further, that at this time also took place the actual substitution 
of rifled guns for all the old S.B. garrison guns (with the exception of 
those which were required as flank-guns) and what an enormous amount 
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of “ materiel ” had thus to he changed, think of the difficiilties which 
this “materiel ” raised merely by its existence and its mass, and finally 
take into account that at this very time the general regulations for the 
artillery, Field and Garrison, had to be altered, and that Hindersin 
controlled every syllable of them and had each order tested practically 
in his presence before he sanctioned it, and then you may get some idea 
of the gigantic energy which this man displayed during the 7 or 8 years 
that he was at the head of his arm. 

“ No one is happy before his death,” said the Grecian sage. Hindersin 
is dead and we can now say that he was one of the happiest of men. 
His life, his actions, his work and his end were all enviable. 

He personally had no other thought or Mm than the improvement of 
the artillery. It stood the proof well in the war of 1870-1871. It 
performed so many and such important services, that its praises were 
on every tongue, and it took among the other arms a generally recognised 
and proud position. Hindersin was able to say to himself with 
delight that this was in the main his work. He saw the fruits of his 
labours, and when the victorious year of 1871 came to an end, he laid 
himself down and took his rest in death. 

His presentiment, that he would die of heart-disease, did not deceive 
him. He said one day as a farewell to a person, who had been spending 
the evening with his family : “The next time that you cross this 
threshold, will be at my funeral.” It was true. His interment took 
X^lace 8 days later. He died on the 23rd of January, 1872. 
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/2th Zetter, 


PRi::^ciPiiES FOR Tim futubm imploymbot of PiEiiD Artillery. 

When I ilnlshed iny lust letter, I tlioiight ' tlmt I liinl satisfied your 
curiosity and liu<i m liiliy aBS'wered .your t|Restion as to the manner in 
wdiicli so great a t ra.ust'oruiaiion took place in mir artillery between the 
war of ISIjO and tluit of 1870, that I' siionld have no more occasion to 
address yon on subjc'cts connected with. -Field artillery. Exit yon, now 
ask yet more, ami wi«^!i to kmxw my^ opinion as to,, the 'manner in wliicli 
Field artillery should bo employed -now- that it has so -niiieli enxtended 
its sphere of edVet, that at a range of 5500' yards it produces very good 
results with coiniiioii siieli, has- considerable effect with shrapnel at 3800 
yards, while at from to 2800 yards these effects may be described 
as annihilating, if we take the I’esnits of practice on the ranges as a 
])asiR for emr <xl)Hin*vatioiis. If ■y’-oii. wish-to prove this statement, buy the 
regulations .for 1877 Avliitdi cun be obtained from any bookseller, and in 
which you will liml tables showing the poxver of the guns. 

I -was not very tiesiroiis to enter further into this qiiestioii, because in 
the fi]‘st place 1 have* been nearly 12 Tea],*s away from th(‘ arm, and can 
give no accurate iiifcnunation concerning its present character, since 
1 do not know its secrets, ami cannot thus o.ffer a decisive opinion on it. 
I might iinsxver you by saying, the old man belongs to tlie past, apply 
to the ymung for news of the future. .' In the second ]}iaee 1 might 
obseiwe to you, tliat I have in 10 -letters examined into the changes in 
the principles of die employment' ■ of . Field artillery Avhieii have, 
between 18G0 and 1870, resulted from the perfection of the precision of 
guns and from the enlargement, of their sphere of effect, and which were 
well proved in the war of 1870-1871.' ' I . might add that further 
improvements will not necessitate xiny ''-change of sy^steiii, but only a 
farther advance on the path which we have- proved. Lastly I m^ighfc in 
the third place remind you, that I have already, in the year 1869, in a 
lecture before the Militmy Society of Berlin, disclosed my opinions on 
the subject of the employment of Field artillery in combination with 
the other aiuns the IntroductioB of rifted arms and guns ; a lecture 
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at whicli you were present, and which came out as a pamphlet at the 
booksellers, and I might add that my experiences during the war of 
1870 and 1871 have giyen me no occasion to change these opinions* 
But having read this pamphlet once more through, I convinced myself 
that it in some of its details is no longer quite in accordance with the 
present organisation of our army-corps, in two divisions, one corps- 
artillery, and (eventually) one cavalry -brigade or division (whereas 
formerly we spoke of the advanced-guard, the main body and the 
reserve) ; and that it in many places gave certain numbers as maxima 
and minima,, which are now no longer in accordance with the extension 
of the sphere of effect of guns and of infantry arms. I was thus 
compelled to altogether remodel this pamphlet in order that it might 
be of use at the present time. 

I will therefore, following the line of thought of the pamphlet, 
enquire as to what changes the improvements eff ected in fip-arms since 
our last war must necessitate in the employment of our Field artillery. 
To my great regret I shall in this he often obliged to abandon the mode 
of procedure by induction which 1 have employed in all my earlier 
letters to you, when I founded my statements upon facts and dreiv my 
lesson from experience ; whereas I must now walk in the deductive 
path of logic, which, failing expernence, indulges in speculation. But it 
is not posBible for me to do otherwise, since we have no experience 
of the hew Field giins in war. This process of deduction is very 
dangerous and has too often led to unpractical speculations, which have 
at a later date faded like dissolving-views before the force of fact, since 
even the mOvSt accurate logic is often very far from the truth, for when 
‘‘a s^^stem is prepared with words,” then ‘-all theory is dim, &c., &c.” 

We must first lay down the sphere of effect of the arm.s from the 
statistics of our practice grounds and of the practice reports. 

The effect of infantry fire begins when the sight is raised to 1700 
yards, is of some importance at 1300 yards, and continues to increase 
up to 500 yards, at which range it may be already called “decisive,” 
while from* 200 to 300 yards and less it is anniliiiatiiig. 

The effect of artillery is already noticeable at 5500 yards. The effect 
of shrapnel begins at about 3800 yards, and, at from 2000 to 1500 is 
decisive, while at from 1100 to 1000 yards and under the effect of 
artillery is absolutely annihilating ; always provided that its field of 
fire be open. Since shrapnel with the tinie-f nze set to zero have become 
so murderous in their results, the effect of artillery at very short ranges, 
which had been diminished by the former inferiority of the case for 
rifled guns, has now again become annihilating. 

The effect of cavalry has in the main continued to he confined to the 
“ arme blanche,” and is thus absohitely nil in a frontal attack against 
infantry or artillery which is Intact, and is well supplied with ammuni-. 
tion, when the ground is open and commanded by distant fire. But 
cavalry with respect to ■ both' the; other , aiuns has preserved all. its 
destructive power, in cases where it can succeed in surprising them, or 
when they to’-e no more ammunition, or when they are in any Avay 
disorganized. ‘ , . ' , 

The effect of artillery will even more than formerly be affected by 
the greater or less degree of good laying, by the greater or less accurate 
judging of distance, by the observation of effect, by the due use of 
corrections, and by the power to see the enemy, indeed by all that 
which gunners include under the expression* “the regulation of 
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fire.” (Einscliieszen). But this ‘‘regulation of fire” will become 
gradually more and more difficult as the length of the range increases, 
and will at last be problematical, since it ^Yill finally at the longest 
ranges be very hard xo see sufficiently well even with the best glasses. 
The more accurately and the farther the gun carries, so much the more- 
necessary will it be to lay, to observe and to correct it carefully, and on 
that account the more seldom will a shot be fired in haste. But it will 
also be so mucli the more important to come into position very early, 
earlier than the enemy, in preponderating numbers, in order to gain the 
time which is required foi* laying quietly and for the vsystematic regula- 
tion of the fire, and in order to engage the enemy with superior force. 
On the other hand the very long ranges, at which artillery can in these 
days commence to fire and to produce an effect, and at which it will 
therefore, as a rule, commence the action, have called a new element 
into existence, which deserves the greatest attention, since it favours 
the assailant, and i]ierefo]*e us, who since the time of the great Frederic 
have preferred the offensive. It can 90 times out of 100 be safely 
reckoned that at a range of from 3000 to oaOO yards from the enemy’s 
defensive position the ground will somewhere offer positions to the 
ax'tillery of the assailants, which they can take up unseen by the enemy, 
since they will be favoured bjy cover, by the light, by the character of 
the weather, or simply by the distance, and thus the attacking artillery 
will not be observed until they themselves open fire. As a rule there- 
fore the assailant will always be able to come into action. Already in 
1870, though the range of our guns was then less than it is now, I met 
with no cases in which the artillery fire of the defenders ever in the least 
jeopardised our coming into action and opening fire. We alone have, 
so far as I can state as a witness, destroyed batteries of the enemy while 
unlimhering, before they commenced firing, and that was at Sedan. 
But that was at a distance of from 1200 to 1600 paces, say from 1000 to 
1200 3"ards, and with an enormous preponderance in the number of 
guns. 

Hurried firing against stationary targets, and want of system in prac- 
tice against moving targets, are now, on account of the gi*eater accuracy 
of the guns, still more ineffective than they were. Still more prominent 
than formerly is the need to allow artillery the time required to fire 
every shell wdth deliberation (but not with pedantic slowness). 
Extremely hurried, unaimed fire has no effect at all. The roar of the 
guns, when it is only a roar, gives courage to the enemy. Though we, 
with our “materiel” of 1870, tried to carry on the artillery fight at 
,, ranges under 2500 paces (since when we were beyond this distance the 

^ action drew out into a protracted cannonade), yet in these days when 

' the mighty shrapnel can carry 3000 yards, the artillery fight must, 

whenever the ground offers a free and open field of fire, be commenced 
at from 4500 to 5500 yards. This need not prevent us, in cases where 
I such a thing is possible, from pushing forward under cover into a 

I position nearer to the enemy and from coming into action there at the 

I beginning, for it must always be considered as a first principle, to 

advance under all circumstances as close as possible to the enemy. 

■ Decisive effects from artillery can be expected only at ranges under 

3800 yards (the regulations say under 2500 yards). But this range is 
still so great that one may easily be deceived with regard to the observa- 
tion of fire, while the enemy can find cover from view, and thus we 
shall he compelled in most cases to advance to considerably shorter 


■ 132 

ranges, as soon as decisiTO action is desired. Indeed the fire of gnus is 
not even now absolutely destructive except at ranges between 1600 aiid 

1000 yards or under. ^ . . x 

When engaged with infantry, artillery should, if it has the choice, at 
first take up a range over 1600 yards. But in the course of the action it 
must not hesitate here and thereto expose itself to the fire of infantry at 
1100 to 1200 yards. Artillery fighting alone (unsupported by the other 
arms) should avoid advancing nearer than this to unbroken infantry. 
But against disorganised infantry or in combination with the other 
arms artillery must not shun the very shortest ranges, especially when 
acting on the defensive ; for since we have such a tremendous missile, 
as the shrapnel with the fuze at zero, available for the shortest ranges, 
we may hope to drive back the enemy with this fire alone, even though 
he has pressed on up to the very muzzles of the guns. 

The duties which artillery has to fulfil are the old ones, such as you 
learnt them during your time at the Military School :—(l) To 
commence the action ; (2) To lengthen out the fight ; (3) To prepare 
the decision ; (4) To draw off the enemy’s artillery fire from the other 
troops ; (5) To pursue the beaten enemy ; (6) To form a rallying- 
point for the other troops. 

In order to fulfil ail these duties satisfactorily, it is absolutely 
necessary that the officer commanding the artillery shall continue in 
permanent communication with the officer commanding the troops, and 
shall keep himself always acquainted with the intentions of the latter. 
I have already, on an earlier page (7th letter), written to you once on 
this subject. ‘ The officer commanding the artillery will therefore, as a 
rule, either receive orders direct from the officer commanding the troops, 
or will at least know his general intentions, and will thus be able to act 
in accordance with them without orders. 

Only in the case when the officer commanding the troops is engaged 
in an action against an enemy who holds his ground so strongly that 
the General is obliged to bring forward his last reserves and to join in 
person in the fight, will it be necessaiw for the officer commanding the 
artillery to work out his part of the action from his own head. But in 
that case his duty is simple. He must make haste to occupy the 
captured position as quickly as possible with his guns, since only the 
thunder of the guns can give a permanent character to the occupation 
of the position. 

Dp to the present the artillery fight, which precedes each crisis of the 
battle, has not been considered as of a decisive, but only as of a prepara- 
tory character, or at the most it has been held to mark the development 
of the action. It will probably be otherwise in the future, since 
shrapnel and double-walled shell produce such a murderous effect, that 
the fight may be considered as decided in favour of that side whose 
artillery has overcome that of the enemy in the artillery fight and can 
now turn the full weight of these projectiles on the other arms of the 
. enemy. The artillery duel will thus form the beginning of the decisive 
action, as soon as it is carried out with more favourable effect from 
shrapnel. It will therefore be more necessary than ever to bring up 
masses of artillery, and to be as soon as possible after the beginning of 
the action so superior in number over the enemy’s guns, that his artillery 
shall be beaten clown. In this case nothing can be more fortunate for 
us than to see the enemy’s batteries come up in succession, and thus 
allow themselves to be destroyed in fractions, since we shall tlien 
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witlioiit iXiiy loss to oio‘soiv6S criiBli th6iu oii6 cif ter tho otlier, Tlieiiiore 
accurately and tire farther artillery can shoot, the more urgent is it that 
it shall be l^ronght into action as early as possible in the greatest 
possible number. In accordance with this system of the employment 
of masses, I recommend as a principle, that artillery should never be 
employed by batteries, lait should always be brought upon the scene by 
entire brigades. 

This principle of using artillery in brigades of 3 or 4 batteries is also 
necessary f(n* reasons eonneeted with the direction of lire, the concen- 
tration of the destructive tire of more batteries against the decisive 
point, the observation of lire, and the correction of laying. The only 
exception must be in thci ease of attaching artillery to an infantry or 
cavalry brigade, oj* to an advanced or j‘ear-guard of such small strength 
that more than one batteiw caimut be detached to it. It must further 
remain always a lirst principle that artillery shall avoid ineffective 
cannonades at too great distances, but uj*gent necessity will often 
compel us to allow the artillery light to take place at exceedingly long 
ranges. Besides the artillery fight of the present day ^vould be ellhctive 
atrang’es,ut which during the war of 1870 the fire of guns was considered 
as a waste of ammunition. 

This is why in the future many battles will work out quite differently 
to what they did formerly. The range-tables of om* rifled Field guns 
according to tlie regulations of 1877 go up now to 7700 yards, or to more 
than 4 miles. At tills i*ange half of the shell fired will fail on a space 
15 paces wide. Tims if for example a ])attery of the defenders stands 
in the prolongation of a road which is 15 paces wide, it could at a range 
of more than 4 miles fire on troops wdiich might be marching on that 
road with such, eifect, that it wmuid not be advisable to permit them to 
continue to move h\ that road. In this case the assailant would be 
obliged to commence his artillery .fight at a very long range, in order to 
disengage his marching troops ; and it may thus happen that the fire of 
artillery will lie received and answered, and even an artillery fight 
may be begun, before the heads of the infantry columns of either side 
have come in contact, whereas up to the present time in most cases the 
first rifle shots from the advanced antennae have opened the ball. But 
the greater is the range at wiiich the action begins, so much the thicker 
is the veil wiiich hides from us the dispositions of the enemy. In 
order to clear aw'ay this veil, artillery is brought into play. The enemy 
will tlien at least betray himseif by his artillery, and a cannonade will 
take place, during which the assailant will be able to reconnoitre and 
decide upon his plans. Thus the increased extension of the sphere of 
effect of guns will lead to a yet earlier employment of the whole of the 
'artillery. 

As soon as the assailant has decideil as to where and how he will 
attack, the commander of his artillery can in accordance with this 
decision advance to within shrapnel range for the decisive artillery 
light : he must also endeavour to work out the decision of the artillery 
light at the very point wrhere the decisive infantry attack will take 
place at a later hour. 

From all this it results that the introductory cannonade will continue 
for longer than foiuneiiy, since it will be begun at longer ranges. The 
decisive fight betw’-een the two artilleries will certainly last a shorter 
time on account of the very great effect of shrapnel fire, but it would 
be well to begin it later, in order that the infantry, the real army, may 





have time to come on to the ground and to deploy, bo that the energetic 
action of the infantry may be immediately combined with the decision 
of the artillery tight, and may profit by its results, before the enemy’s 
artillery has recovered itself and is again ready for action. Then the 
artillery will follow its infantry into close action, will support it there, 
and lastly will secure the possession of the captured position, and will 
from it take part in the pursuit. 

Allow me to illustrate these general ideas by concrete examples. 
Imagine a strong line of our newest Field guns in position on the heights 
of Lipa (field of battle of Koniggratz). This line will commaiid the 
high road as far as the heights of Dub, with an average of 50 per cent, 
of hits, and will compel the assailant, if he wishes to use the high road 
for his columns of march, to begin the introductory cannonade from the 
line of heights to the west of Mzan-Dub-Ober Cernutek, in order to draw 
ofi; the enemy’s fire from his columns. On the 3rd July, 1866, the 
artillery of the assailants was able and had to advance as far as the 
Roskos-berg, in order thence to fire on the advanced batteries of the 
defenders at the Skalka wood and near Sadowa ; and when these had 
been drawn back into the main position o# Lipa, the range from the 
Roskos-berg to that place was too great for the artillery of the attack, 
for fire at such a range would have been only a waste of ammunition. 

In the present day an artillery action carried on from the great line 
of guns at Gravelotte against the position Point-du-jour-Moscow Farm 
(about 2700 yards) must quickly be decided, owing to the murderous 
effect of shrapnel. On the 18th of August it lasted during the whole 
battle, without either of the artillery lines giving way. 

When I delivered my lecture I was able to lay down as a principle, 
that considering the sphere of effect of our guns the fire of artillery at 
a greater range than 2500 paces would only be a cannonade tending to 
prolong the action. At the present day at such a range as this an 
artillery fight must very soon be abandoned by one or other of the sides 
engaged. 

The Horse artillery also will be obliged to change its mode of 
procedure when it acts in support of cavalry in a cavalry action. It 
was formerly received that Horse artillery, even when it trotted up in 
good time, had at the most from quarter to half-an-hour, while its 
cavalry division was deploying from order of march into order of 
battle, in which to prepare the attack ; and from this it was argued 
that it ought, without troubling itself about the fire of the enemy’s 
artillery, to direct its guns on the cavalry of the enemy as soon as it 
sa\y them. In the present day the increased sphere of effect of 
artillei’y has lengthened the time for the preparatory fire. On the 
other hand the murderous effect of the shrapnel of the enemy’s artillery 
on our cavalry makes it now imperatively necessary to first cripple 
that artillery, after which we may turn our fire against the enemy’s 
cavalry. This will moreover be naturally the case when the cavalry 
are well led on both sides, since, in consequence of the very long 
distances at which each side must remain from the other, some accidents 
of the ground are sure to give greater opportunity of concealing the 
cavalry from the sight of the enemy’s artillery. This need not prevent 
us firing with at least a part of our guns on the enem^^’s cavalry, 
in the case where they allow themselves to be seen within effective 
range, hor we must not overlook the fact, that it is of the first 
importance to fire on the cavalry, and that if they give way the enemv’s 
artillery will fall into our hands. ‘ 
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Tills princiiile inimi also be adiieml to iu tlie case wkere artillery 
assists ill an infantry action^ and the artillery niiist not allow itself to 
be deceived by the very g]*eat length and the increased importance of 
the artillery duel Avhich will always commence an action, into the 
belief tJiat this artillery duel is their principal duty. Their main 
purpose is, and must always be, to defeat the enemy’s arni}^, that is his 
infantry, and lo this end the artillery imist always contribute as far as 
lies in its power, wheuevei' and wherever the opportunity arises. 

The foregoing remarks concerning the future employment of artillery 
leads us to another most important point, namely, the place which it 
should occu])y in tiie oi'der of the march. For it is natural that troops 
acting on the (dreiisive should be employed in succession according to 
the order in which they arrive. Even if the artillery, especially with 
its present moltiiity. were allowed, as soon as it was pushed forward, 
to trot })<isr infantry on the march, the distance at which it marches 
from the hea<l of the column (and this is the lirst scene of their action) 
must not ])e so great tliat too long a time will elapse before it comes up 
in stdiicient tnasses, so tliat the masses of infantry may not have to wait 
under the tire of the defendei’s, and to suffer from its effects. 

Artillery must, therefore, march as far to the Jront as possible. The 
reasons for this, wliieli were already of importance in the war of 1870- 
1871, have now ]>y the extension of the sphere of effect of fire increased 
in number ami consequence. “ Hoav far to the front” do you ask? 
Well, I will give no exact instjaictions, but will confine myself to the 
following remarks. 

The General in <'<}uimaiid will be more anxious than ever to push 
forward his wdiole artillery early into action, in order to reconnoitre the 
enemy and to draw tip his plan under cover of a cannonade carried on 
by the greatest iiussilile number of guns. Until this has been done he 
will not bring forward any other troops than those needed for the 
purpose of reconiioiiring the ground and of affording an immediate 
escort to the artillery line. It may even be said that up to this time the 
presence of more troops than are needed for these duties will be disagree- 
able to him, since they will be uselessly exposed to the enemy’s fire, 
and he does not at present know whether he may not perhaps prefer to 
direct them on another point. Wliiie, for example, his guns were in 
action near Diib on the line of hills to the west of Mzan-Dub-Ober- 
Cernutek, the enemy’s dispositions might cause him to decide to direct 
the main body of his infantry on the enemy’s right flank in the direc- 
tion of Cernutek and HiiewcoAves, and it would be much more 
convenient for him if at the moment when he came to this decision, the 
head of this main body had Just arrived at Milowitz, rather than that it 
should have already begun to deploy at Dub, 

Thus the first artillery position can at the commencement be covered 
by infantry on the road by which it advances only. The other flank 
(if it takes up a position on one side of the road, otherwise both flanks) 
must at first be scantily covered by cavalry. 

But this escort will be ample at first, since the enemy’s position is 
still at a distance of almost 4 miles, and it will thus be sufficient to 
reconnoitre the ground, so that the troops may not fall into an ambush. 

The small effect of the artillery fight at very long ranges will induce 
the assailant, as soon as he has a sufficiently numerous line of guns in 
position, to push forward nearer to the enemy, even though he does not 
desire to open a decisive artillery action at shrapnel ranges. Returning 





to our loriner example, the ai’tillery line will soon advance, either 
simultaneonsly or in two echelons, to the line at Mzan-Roskos-berg. It 
J that the artillery will be in front of its 

foremost infantry. Its closer, neighbourhood to the enemy brings it 
into greater danger, and it is then most necessary to take care that all 
iTont and on tlie flanks is minutely reconnoitred. 

Jjven in the days^ of the less powerful earlier rifled guns the great 
±^.®'ij^ently ^to hurry on in front of its foremost 
mlantry. I will remind yon of the first advance of von Dresky, with 
the corps-artilleij over the bridge at Vionville, while Plavigny was still 
m the hands of the enemy. The official account informs us of a 
similar movement by the whole of the corps-artillery of the 9tb corps 
when It adyaiiced into position between Veriieville and Amanvillers at 
the beginning of the battle of St.-Privat, in the course of which it fell 

enemy’s infantry and suffered severe loss. 
When the Guard airps in the same battle were pushing forward into 
I’leld brigade was advancing in echelon with the 
coips-artillery, we were for some time in action nearly a mile in front 
our infantry Ime. The right of the line of guns rested on the 
but for a long time the regiment of Hussars of the 
fliuik ^ support which we had on our left 

}vrites concerning his position on the 18th of 
^ 1 s.liould wish to give warning against carelessness in 
recomiuilring positions, such as I was guilty of at Yerneville Thl 
position which I chose had a wood on its right. In the heat of the 
1 ?;^^ neglected to ascertain that it was occupied by our troops. I 
discovered later oil, at the moment when my batteries were tnkiuo' mi 
their position, that the wood was still held by the French. How easUy 
lej might have seen me, and in that case it would have been all over 
with the corps-artillery of the 3rd corps. I have thus learnt al™ 
before advancing to a selected position to have all cover oSe <SS 
on both fiaiiks explored by N^C. officers or trumSs Ld tfleave 

We must also here mention the ai-tillerv position of the ,5tb nnrT b+li 
corps on their entrance into the battle of'sLlan, vSi?^ 4s so 
only! infantry, that its left flank was at first covered by cavalry 

Such isolated advances of the great artillery lines of the assailant will 

become more and more frequent, as the sphere of effect of artillerv 
increases in size. i uj. eiicor ox aitiuery 

The eventual advance of the infantry into close action will mliAvn 

d4ZiTre aSlW tbe 

infantry, and especially on the subiect of an ntta,iir .,°™ about 

‘'“iVeU™ fl.Tl’l’'**’"** “‘I “»■■» T 
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niy part I am an enemy of ail systems and plans, and prefer the 
; tactics of the, nionient. 

Of what I have alreaily said as to the detail of artillery I wish to put 
the following forward i nto jpminence ; (1 ) Artillery must seek for the 
crown of Us efficiency/ bileamm^^ shoot well^ withal! that belongs to that : 
(2) Artillery must inffits exercises direct the lohole of its attention 
principally to rendering itself capable of being in position m masses at the 
proper moment ; that is to saj’ it must he able to get over long, very long 
distances, even many miles, at a fast trot either in cobmn of route or as a 
battery in line ; (3) On 710 account whatever should it be made a point 

that the first shot he fired as quickly as possible after nnlimbering. No time 
need be lost about this, but the most important point is that the first shot 
shall be well laid and well observed ; so that further corrections may follow ; 
(4) If, aslbeiieve, the extension of the sphere of effect of artillery will, 
result generally in an earlier commencement of the artillery fire, if the 
artillery duel w'ili tend to increase in importance and in severity, if as 
is probable the artillery will also remain in action until the last stage of 
the infantry fight, and will even have the last word in the pursuit, it 
must be that in future aHillerg loill expend a layxjer amount of ammunition 
than it did in the last w'ar, and it is a matter of the first importance 
that the ammunition shall never fail, and above all that it shall not do so at 
critical 7nome7Lts. 

I might hold foi’lh at greater length concerning this last point, 
uninteresting as it is. I must strongly advise that the first Line of 
the animimition-wagujis of the battery, (3 ammiinition-wagons and 1 
store-wagon) bo considered as an integral part of the guns when 
in action, and that it shall ai ways follow them in the closest possible 
connection. Wlieii the Captain of a battery first gives the ox^der to 
imlimlxer on a position, he must then decide on which flank (or in rear 
of the battery) these wagons shall be placed. 

But even the battery-wagons of the second Line should not go too far 
from the battery, above ail they should not leave it too soon, as when 
they are early separated iToin it there is always some danger that they will 
not be seen again during the whole battle. At the time when the 
officer commanding a brigade points out their position to his batteries, 
he should order the wagons of the 2nd Line to be collected under an 
officer, and should direct them where to remain. 

If you remember that according to regulation the interval between 
each gun in rapid firing is laid dowm as from 6 to 8 seconds, and that 
thus the whole of the limbers of the battery will be empty in less than 
liaif-an-hoiir, you will own that great inconvenience (that is to say the 
want of ammunition) may arise, unless the wagons of the 1st Line have 
been placed so dose to the battery, that during slow systematic fire every 
round can be taken from the wagons, and thus the limbers can be kept 
intact for the rapid fire. For if half of the limber ammunition has been 
expended in slow fire, while at the same time the wagons of the 1st Line 
are at some distance from the battery (which may in the course of the 
action easily” cause an interruption of communication between them and 
the battery), and if then suddenly a crisis necessitates a rapid fire, the 
battery will be defenceless in less than a quarter-of-an-hour. 

The 2nd Line of wagons ought also not to leave the batteiy too early 
or to go too far, since thus the communication between them and the 
renewal of the empty wagons is always secured and will not be 
interrupted by other troops. I now-a-days read in many works, such 


as “ Staidies ” and otlier meritoinoiis piMjdiictioiis, that the author, in the 
case of a mere march in war before anything has been hetn*d or seen of 
the enemy, assigns to the 2nd Line of battery-wagons a different place 
in the column of march to that occupied by the batteries, for example, 
in rear of the advanced guard or even in rear of the whole division. 
Others even pimpose to canton them in quite another place to the 
batteries, as soon as “ War-cantonments ” have been taken up in the 
immediate neighbourhood of the enemy. I cannot therefore help 
fearing that now, after 13 years of peace, unpractical measures are being 
again thought out which, when they are applied in war, will have the 
most mischievous consequences. Only think of the 2nd Line of wagons 
inarching in rear of the division, and thus from 2 to 4 miles from the 
batteries. The batteries receive the order to trot forward into position, 
and accordingly trot from 2 to 4 miles. The 2nd Line will soon be 
nearly 8 miles from their batteries, since no battalion will allow them 
to pass it. The infantry is also advancing into action, and will not 
permit its road to be blocked up by these “ ammunition -columns.” 
Thus it probably comes about that the batteries, as happened to mine 
at Koniggratz, do not see their ammunition -wagons again during the 
whole battle. 

I must mention another circumstance. The larger expenditure of 
ammunition, which we foresee, makes it probable, and even certain, that 
we shall be obliged, in a battle of only moderate violence, to draw 
ammunition for the axdiller 3 ’' from the ammunition-columns during the 
action. In the battle of St.-Privat we had to expend shell from the 
ammunition-columns, though \ve did not fire our first shot until after 
noon. , Should a battle begin in the early morning of a summer’s da^", 
it would be impossible in future to count, as I have already shown, 
upon being able to make the ammunition in the limbers and wagons of 
the batter}" suffice for the whole day. Rapid firing would consume this 
amount in less than two hours. It is true that^a rapid fire for two 
hours is not probable. But the ordinaiw rate of fire (15 to 20 seconds 
between guns) will expend it in from 4 to 5 hours. Though a batteiy 
may not be firing during the whole duration of a battle, yet aiTange- 
ments must be made to allow that the ammunition may be expended in 
from 6 to 8 hours, and that within that time it may be possible to fill 
up the gun-limbers with ammunition from the columns. The battery- 
wagons of the 2iid Line are there with the object of bringing up tliis 
ammunition from the columns. These columns inarch 4 miles or half 
a march in rear of the troops, and are thus at least 8 miles behind the 
head of the column. They will at. the earliest have reached the post 
assigned to them in from 3 to 4 hours after the beginning of the action, 
and soon after that the empty ammmiition-wagoiis of the 2iid Line of 
the batteries must be with them in order to be refilled, since much time 
will be taken up in packing, in the march, and in re- packing. But this 
will be impracticable if the 2nd Lines march in rear of the troops, even 
should they succeed in finding their batteries in the battle, and in 
establishing communication with them, since this will itself even under 
favourable circumstances take from 3 to 4 hours. It is therefore 
imperativel}" necessary that the 2nd Line of wagons of the batteries 
shall during every march in war remain an integral part of them, until 
they know where they themselves will take up their position, and are 
accordingly ill a condition to decide where these 2nd Lines shall be 
posted. 
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I must now speak of one point which refers specially to artillery ; 
I have indeed often iiieiitioned it to you, but I cannot refrain from 
referring to it, now that I have the opportunity, for I consider it as 
very important. 1 mean, that under no circumstances must a battery 
be permitted to retire merely on account of want of ammunition. If a 
battery has no ammunition left, then it must remain silent standing 
underfire. Do you think that this sounds somewhat tyrannical and 
cruel ? I quite agree with you, but it must be so. Yon der Golt/fs 
battery did so at Koniggratz by their Captain’s order, and in the year 
1870 it was a reguiation. It is moreover astonishing how quickly a 
battery which has no ammunition supplies itself, when it is compelled 
to remain silent under lire. Yon der Golt25, sword in hand, ‘‘ annexed ” 
ammunition-wagons which did not belong to him, but which could not 
find their batteries. And wdiat harm did that do ? The ammunition 
at least did injury to tJie enemy, instead of wandering uselessly aboiifc. 
Moreover each battery which is under fire will gladly assist its 
neighbour, if the latter runs short of ammunition, and this help can 
only tend to its own advantage. Imagine the case where a battery has 
expended all its ammuiiition, while its neighbour has two full ammuni- 
tion-wagons, that is to say enough to fill the limbers of all 6 guns. If 
the latter gives half, namely one wagon or 15 rounds per gun to the 
battery which is without ammunition, it can then reckon upon being 
able, at least during the time required to fire 15 rounds, to fire on the 
enemy with a double number of guns. By the time these 15 rounds 
have been tireil, some fresh stock of ammunition will perhaps have 
aiTived. But if it gives no ammunition, then its neighbour cannot 
co-operate with it, and the battery which still has ammunition runs a 
risk of being overwhelmed by the enemy, since it has only 6 guns. We 
are thus compelled to assist our neighbour with ammunition, when ho 
requires it, not only because he is a comrade, but also by the instinct of 
self-preservation. But why did not this take place in the case of Yon 
der Goltz at the battle of Koniggratz ? Because his battery was a 6-pr. 
battery, while those on his right and left 'vvere 4-prs. This will not 
happen again since we have now but one calibre for the whole of the 
Field artillery. Which is most truly a blessing ! 

With reference to the distribution of the artillery among the various 
units of the troops, a strong artillery would appear to be desirable in the 
case of advanced and rear-guards, in order that it may be able quickly to 
get good effect from its lire. In the year 1870 two batteries at most were 
attached to an infantry brigade which was sent forward by a division 
as the advanced-guard of an army-corps. I do not think that if these 
were increased to three they would be too many. It is certainly true 
that then only one battery will remain with the other brigade. But I 
think that our divisions are too weak in artillery. They might very 
well have 6 batteries, organised in 1 regiment of 2 brigades of 3 
batteries each. Such an organization would facilitate the transition 
from the peace to the war establishment, since thus each regiment 
would remain complete in time of wai% It is true that this would 
imply an increase of our artillery at the rate of 2 batteries per army- 
corps. It has been already stated, as an objection to any increase of the 
artillery, that infantry wastes quicker than artillery does, and that thus 
a disproportion would arise. But all Generals have ever endeavoured, 
when their infantry has been inferior (either in number or in quality), 
to give it a strong artillery as a support, and thus to overcome the evil. 


Moreover if vve look at our neighbours an augmentation of the artiliary 
appears decidedly advisable/ If this augmentation of 2 batteries per 
corps is not sufficient, as it possibly may be, then the regiments of 
divisional -artillery must have brigades of 4 batteries each. 

Another objection has also been urged to the augmentation of the 
artillery, namely, that it is a serious thing to increase the train of the 
army. Now, dear friend, if anyone after the days of Vionville, 
St.-Privat, and Sedan can still call artillery “ train,” and not combatant 
troops, I really cannot argue with him. 

When a division acting alone pushes forward an advanced-guard, 
which consists of only one regiment of infantry, then you cannot well 
attach more than one battery to it. More is not necessary, since the 
division with its main-body will then be nearer at hand, and can 
quicker support the advanced-guard with its artillery. If I could have 
my wish, and eacli division might receive a regiment of artillery of 6 
batteries, then a detached brigade of infantry would as a rule receive a 
brigade of 3 batteries. But not more than 1 battery could be given to 
detached regiments of infantry. 

The breaking up of batteries and the detaching of single divisions 
must be entirely avoided. The reasons for this, which I set forth in 
my pamphlet in 1869, have increased in weight since the guns have 
improved. 

x4.s regards the Horse artillery in their connection with cavalry, I 
have already, when I wrote to you on the subject of cavalry, stated and 
established my opinion, that in the interest of the artillery it is most 
desirable that tJie brigade should not be broken up, but that a complete 
brigade of artillery should be permanently told off to a cavalry division. 
This ought to be clone on all grounds, for reasons connected with tactics, 
organization, and administration. No other arm is bi'oken up on 
mobilization into units of the size of a company or a squadron. Least 
of all ought this to be done to that arm, wliich is the hardest to lead 
and which has the most difficult tasks to fulfil. 

The old principle also, that Horse artillery ought to avoid action with 
artillery, is done away with now. Already in 1870 some Horse artillery 
batteries, which were attached to the corps-artiller}", took a foremost 
part in the artilleiy fight, since they were able to get into position 
earlier than the others ; for example, Yon Dresky at Yionville, The 
Horse artillery batteries of the cavalry division also took part in the 
artillery action, as soon as it developed into a battle ; for example, at 
Yionville, St.-Privat, and Sedan. The cavalry division had no need of 
its Horse artillery during the battle, for it is only called upon to charge 
where the infantry and the artillery have ah’eady prepared a way for it. 
Only in the case where a cavalry division operates alone does it require 
the aid of its Horse artillery. For this reason in the Guard corps the 
Horse brigade was attached to the cavalry division wlienever the latter 
was sent forward alone. But as soon as a battle took place the Horse 
brigade was recalled to the corps-artillery. 

The more accurately the artillery shoots and the more destructive is 
the effect of their fire, the more necessary is it to bring quickly into 
action a number of guns superior to that of the enemy, and so much 
the more serious would it be, if we were compelled to leave the Horse 
artillery of the cavaffy divisions standing idle with their divisions 
through the whole battle until the moment of the charge, and thus to 
weaken the fighting line of guns by that number of batteries. 
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To the Imi letter which I wrote about cavalry you sent me the 
answer, that if a whole brigade were attached to a cavalry division the 
latter would become too clumsy, as the brigade would be like a leaden 
weight hung on to it. This is quite true in theory, but in practice it is 
by no means the case. Three pounds are certainly heavier than two, 
and therefore three batteries must also be heavier than two. But this 
is not altogether correct, for three batteries can trot as fast as two. 
A cavalry division fully equipped for detached duty has many othea^ 
leaden weights to draw after it, ail of which fetter its flight, \\s, for 
example, Field-hospitals and Provision-columns. On the other hand 
the addition of one battery creates no new impediment. If only the 
mounted detachments ])e kept well closed up, if the brigade be 
employed as a principle only in mass, then it makes no difference, as 
far as regards the mobility of the division, whether there be two or 
three batteries. But it makes a great deal of difference as regards the 
fighting Btrengtli of the di vision. In war no division would find three 
batteries too many, rather it would possibly find them too few. Did 
not General von Yoigts-Rlietz at once increase the Horse artillery of the 
5th cavalry division to 4 batteries ? with these Major von Korber at 
Yionville surprised the French camps. They will only be found to be 
too many in peace, when no one knows exactly what to do with them. 

But care must be taken not to scatter the batteries among the cavalry 
brigades. These brigades are not organized for independent action, and 
should never be employed independently. If as an exception a brigade 
be intended to figlit without other troops, then a battery may be 
attached to it. But it should be laid down as a rule, that the whole 
brigade of artiliery should always be employed as if it were a single 
battery. ■ ■ 

For my part even when a brigade of cavalry is sent forward as an 
advanced-guard by a division, I would not as a rule attach a battery to 
it. A light-cavalry brigade of this descrii^tion is frequently intended 
only to see and to annoy the enemy, and should alternately appear and 
disappear. In this duty artillery may easily be a burden to it. But if 
it is intended to fight, then a battery should be attached to it. The 
necessity for this will be governed by the news of the enemy, the 
character of the ground, and the object which it is intended to fulfil. 
If the situation and the orders of the cavalry brigade are changed, a 
battery can be sent after it. AYe did this during the war. The cavalry 
division at first pushed forward its dragoon brigade without artillery. 
When the dragoons drew near to the Moselle, and were thus placed in 
a position to be obliged either to occupy or to defend defiles, a battery 
of Horse artillery was sent after it. I can very well imagine a case in 
Avhich the whole artillery brigade would be sent forward to the 
advanced-guard. Suppose for instance that a defile is barred by a 
comparatively weak detachment of infantry, which is also supported by 
some artillery, and that it is desired to drive the enemy quickly away ; 
in this case we should prefer to make use of the fire of a superior force 
of artilleiw, instead of causing disproportionate loss to the light cavalry 
who would have to dismount aifd fight on foot. 

If a division has to cover and reconnoitre two roads, it will push 
forward along each a light brigade or a regiment of cavalry, while one 
or two cavalr}” brigades will follow in rear of the centre. Here also 
will march the brigade of Horse artillery which will be sent forward 
jis a w]io](‘ in ease it may be necessary to overcome opposition by the 
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enemy. In tlie case where there are three roads, one regiment will 
march on each. A heavy cavalry brigade at least will follow as the 
main body, and with it will march the brigade of Horse artillery. 

The same principle should be observed in the case of a detached 
cavalry brigade. Whether a Horse artillery battery is to be attached to 
it or not, must be decided by the nature of the task allotted to it. ^ 
The behaviour of Horse artillery in action in conjunction with, or in 
opposition to, cavalry has become simpler in character in proportion as 
its fire has increased in range and accuracy. It will, as a rule, have to 
occupy but one position until the cavalry fi^ht has been decided, and 
this ought to be as close as the ground will permit to the enemy s 
artillery ; it will thus overcome this artillery after the shortest possible 
action/ It will then fire on the enemy’s cavalry, remaining, however, 
generally in the same position. But it is a very much more difficult 
thing to recognize and to take up this position at the proper moment. 
For this reason the artillery must be commanded by a Field-officer, 
who should remain in attendance on the officer commanding the 
division up to the moment when he has to lead his batteries into posi- 
tion, and who should not be required to trouble himself about the 
interior details of the batteries, but should solely be occupied in 
carrying out the views of the officer commanding the division. When 
the artillery commences firing the position of the officer commanding 
the division will in general be near to it, since from this elevated 
point he can best give his orders. The officer commanding the Horse 
artillery will thus be close to him until the moment when he will 
personally join in the action with his last reserves. The officer 
commanding the artillery has then presented to him a most difficult 
problem which he must solve for himself; is he to hasten after the 
divisional commander in order to make victory certain, or is he to 
remain in his position, in order to check a pursuing enemy with his 
fire, and to give his own troopers a point on which to rally ? 

I will now enter upon the question of a special escort for artillery. 
You know that I strongly object to a permanent special escort. As a 
general rule the artillery should be posted in such a manner that it is 
covered by the characteT of the action itself. But since a brigade of 
Horse artillery will ordinarily stand and fire on one flank of the division, 
the outer flank of the artillery must itself be covered. If the artillery 
position is well chosen, this outer flank will not be in much danger. 
Its safety will be sufficiently secured if orders be given to a section of 
cavalry to push out its scouts to such a distance as will iiisiire the 
artillery from a surprise. If a special escort, strong enough to fight, 
were taken from the cavalry division, the latter would be deprived of 
too large a portion of its force at the moment of decisive action. 


NOTESi 

MX TAEIOXXS HAMDS. 


A NEW, Edition of tlie TEXT-BOOK OF GUNNIEY, by Major MacMnlay, E.A., 
having just appeared, tlie Goinmittee of the E.A. Institution are anxious to 
bring to the notice of tlie Eegiment the latest strides made by science in this 
branch of the Art of War, and conceive that this object can be best attained by 
inviting officers to review the work and to bring to the notice of the readers of 
the Proceedings such new matter and fresh treatment of well-known subjects 
as the new Text-book contains. 

Any officer who will kindly undertake to carry out the views of the Committee 
is requested to communicate with the Secretary of the E. A. Institution. 


CBICKET, 1887. 


EOYAIi AETILLBEY, WOOWICH GEIEF JACKETS. 


Woolwich 

, 20th ANH 21st Mat. 


, Eotal Aetilleet. 


Geeen Jackets. 


Lieut. G. D. Chamder, b Eccies 

1 

Lieut. B. W. Alexander, st Douglas, 




b Herbert 

... 51 

II J. Haggard, e Campbell, b Hornby 

34 

1, A. C. Campbell, b Dorehill ... 

... 4 

t, P. H. Borehili, c and b Murphy 

26 

Major Eccies, b Gordon ... ... ... 

... 38 

,1 A. P. Douglas, b Bussell ... ... 

13 

1, Bathurst, e Pratt, b Gordon ... 

... 0 

Maj. Stephenson, not out 

75 

Capt* Russell, b Wheble ... 

... 25 

Capt. Wheble, st Bathurst, b Eccies 

13 

1, Hornby, c Douglas, b Gordon 

... 16 

f, Fegen, c and b Murphy... 

64 

Lieut. W. Lascelles, b Gordon 

... 9 

Lieut. G. F, Herbert, b Hornby ... ... 

3 

Maj, Fenwick, b Gordon ... ... ... 

... 9 

Capt. Pratt, b Murphy 

16 

Lieut. L. L. Nicoh not out 

... 3 

Lieut. J. L. Smith, b Eccies 

1 

Earl Euston, c Chamier, b Gordon ... 

... 0 

Capt. Gordon, c and b Eccies 

2 

Capt, Miidmay, c Dorehill, b Gordon 

... 0 

Lieut. H, Jenkinson, b Eccies ... ... ... 

0 

Private Murphy, not out ... ... ... 

... 0 

Byes. 4, leg byes 5 

9 

Byes 7, leg byes 1, wide 1 ... 

... 9 

Total ... ... 

246 

Total ... 

... 163 


Three E.A. wickets fell on first day, when rain prevented further play, and at call of time on 
second day the game was. left drawn. Capt. Gordon took 7 wickets for 21 runs. 


EOYAL AETILLEEY t). EOYAE NAVAL COLLEGE. 
W001.WICH, 28 th Mat. 


■ Naval College. 


Botal Aetilleet. 


Lieut. F. B. Henderson, Ibw, b Pratt 

34 

P. H. Slee, c and b Jones 

. 31 

Mr. F, W’‘entworth, b Stockdale ... ... 

0 

J. Haggard, run out 

. 116 

Mr. G. E. Poole, c Sub., b Stockdale 

7 

P. H. Dorehill, c Poole b Keene ... . 

. 44 

Lieut, B. X. Arbuthnot, b Pratt ... ... 

17 

Capt. Wheble, b Poole 

. 0 

Capt. A. P, Hastings, b' Pratt . . . 

13 

(, Fegen, b Arbuthnot 

. 7 

Mr. W. B. Keene, b Stockdale... 

6 

,r Pratt, b Arbuthnot 

8 

Mr. W. Gleed, c Slee, b Stockdale ... ... 

0 

H. E. Stockdale, c Gleed, b Arbuthnot . 

. 12 

Lieut. A. P. Ethelston, c and b Wheble ... 

19 

G. D. Chamier, b Arbuthnot 

. 0 

Mr. H. B. Bradshaw, 0 DorehEl, b Fegen 

9 

H. L. Jenkinson, c Poole, b Arbuthnot . 

. 4 

Lieut. J. C. Gordon, b Fegen ... ... ... 

3 

Capt. McLaughlin, not out 

. 0 

to, F. M. Jones, not out ... ... ... ... 

1 

Lt.-Ool. Hutchinson, did not bat ... . 

. 0 

Leg bye ... ... ... ... ... 

1 

Byes 3, leg byes 6, wides 2 ... . 

. 10 

Total 

108 

Total 

. 232 


E.A. won by 124 runs. 
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EOYAX. ARTILLERY FREE FORESTERS. 
■Woolwich, 30th and 31st May, 1887. 


Febe Foeestbbs. 


1st Innings, 


2nd Innings, 


T, R. Hine-Haycock, b Pratt 

0 

b Dorehill 

0 

E. H. Buckland, b Dorehill ... ... 

6 

b Curteis ... ... ... 

21 

J. E. A. Greatorex, b Pratt ... 

6 

c Gordon, b King 

19, 

W. D. Bovill, c DoreMll, b King 

20 

c Douglas, b Pratt ... ... ... 

16 

E. F. S. Tylecote, c Barton, b Curteis 

2 

Ibw, b Pratt ... 

8 

M. Wilde, b King 

8 

b Dorehill ... ... ... 

5 

G. H. Goldney, c Dorehill, b King ... 

8 

not out ... ... ... 

7 

S. J. Wilson, not out ... ... ... ... ... ... 

13 

b Pratt 

21 

C. A. S. Leggatt, Ibw b King 

4 

G Dorehill, b Pratt 

1 

F. S. Cornwallis, e Pratt, b King 

2 

e Gordon, b King 

13 

L. M. Richards, b Cartels ... ... 

1 

b Dorehill ... ... ... 

1 

Byes 2, leg byes 1, wide 1 ... ... 

4 

Byes 6, leg byes 2, wides 3, no ball 1, 

11 

Total 

74 

Total ... ... 

123 


Royal Aetilleky. 

1st hmings, 2nd Innings 

Lieut J. Haggard, c Greatorex, b Leggatt ... 0 b Goldnev ... ... 

Bombr. Barton, c Goldney, b Leggatfc 7 b Leggatt ... ... 

Lieut. P. H. Dorebill, std Tylecote, b Buckland 22 not out 


A. P. Douglas, b Buckland 


18 not out 


Major Stephenson, c Wilde, b Leggatt ... 

... 1 

Lieut, C. D, King, b Leggatt 

... 1 

Capt. Curteis, c Wilson, b Bovill ... ... 

... 43 

ff Fegen, c and b Bovill ... 

... 18 

rr Wheble, not out 

... 14 

rf Pratt, c Goldney, b Bovill 

... 4 

If Gordon, b Buckland... ... ... ... 

... 11 

Byes 4, leg byes 1 ... 

^ Byes 4, leg byes 2. 

Total ... 

... 144 

R.A. 

won by 8 wickets. 


Total ... ... 64 



MOUNTAIN ARTILLERY, ITS ORGANISATION 
EQUIPMENT AND TACTICS. 


How BsAOTx:ftri. took the HousTiLiHS- 


GOLD MEDAL PRIZE ESSAY, 1887. 


CAPTAIN W. L. WHITE, R.A. 


The esfcablislimeiit of a mountain battery as at present laid down mo^gamzatio^ 
England ^ has been calculated on the lavish scale of Indian require- 
mentS; necessarily lai’ge when we regard the stupendous ranges of hills 
and the great distance at which the batteries generally find themselves 
from their base of supplies. It must be borne in mind, as a cardinal 
fact, that mountain batteries are often liable, from tactical considerations, 
to be split up into divisions, and as in a mountainous country communi- 
cation with other parts of a force is difficult and tedious, it is 
absolutely necessary that each division should be complete in itself 
and capable of acting independently. 

The completeness of a mountain battery will be seen by a glance at india.ii 
table D, page 404, which shows an establishment almost identical with 
the official Indian organisation. These numbers have been arrived at 
by Indian authorities after so much thought and experience that they 
may be accepted on the whole as eminently practical for the work 
the batteries have to perform. 

But there are other countries where mountain batteries may be 
called upon to fight and where the requirements of transport are not 
so great. The task then I have set myself in the following pages is to 
try and arrive at an establishment which shall be suitable for such 
countries, calculated on the lowest and most economical scale compatible 
with efficiency, showing the increase necessary for different kinds of 
country and climate until we arrive at the Indian establishment, which 
may be taken as a maximum, calculated for service in one of the most 
difficult countries in the world. 

The lowest possible war establishment may be taken as that necessary 
for a campaign 'in an European country where a certain number of 
roads are available. In order to get data to guide us it is necessary to 
look at the establishments of some foreign armies, notably the Austrian, 

Spanish, and Italian, the latter of whom have arrived at no small degree 
of excellence in their Alpine batteries. 

1 Handbook 2*6-m. jointed ^un Imperial Service, 1887 . 
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Comparison of a Battery on Scale !D with a Bussian Battery of 2*6"inch guns calculated for 
Service under somewhat similar conditions of Country and Warfare. 




BUSSIA. 




6 

Number of Guns per Battery 


8 



Ordnance Morses, 



6 


Gun ... ... 

8 


6 

6 


;;; ;;; ;;; 

8 

8 


6 


Wheels ... ... ... ... ... ... 

8 


6 


Ammunition ... ... ... ... .. 

64 


6 


Spare carriage ... ... ... 

3 


6 


For Sergts. of Ammunition Line ... 

2 


6 


Spare Materials 

2 


6 


Artificers Tools ... ... 

2 


6 


Earners Tools and Forge ... ... ... 

4 


6 


Spare shoes and nails ... 

3 


6 


Veterinary Stores ... ... 

1 


30 


Line gear 

3 


3 


Spare wheels and shafts 

2 


3 

3 


::: ::: ::: 

13 

2 

133 

3 

1 



■ 


18 

133 

Baggage Animals. 





Officers ' 

7 




Kits, Men ... 

4 


4) 


3 days’ rations ••• 

10 


32 


2 days’ forage ... 

18 


6 


Camp kettles ... ... ... ... ... 

4 


6 


Hospital Stores ... ... ... ... ... 

3 


6 


Office and Treasure ... ... ... ... 

1 


1 


Shoes and N ails ... • . . 

1 


1 


Tents ... ... 

10 


1 


Line Gear 

1 


6 

63 

Spare ... ... ... ... 

6 

65 


196 

Total 

{ 

198 
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Number of guns per Battery . 


Ordnance Mules. 

iKiJr, 

C 1st Line 
^Relief ... 

( 1st Line 
^Belief ... 

C 1st Line 
t Belief ... 

( 1st Line 
(Belief ... 
Ammunition Line ... 

Pioneers 

Artificers Tools ... ... 

Spare Carriage 

ff » Belief 

Forge 

Spare (bai’e-backed) .. 


Carriages 

Axletrees 

Wheels 

Ammun". 


Baggage Mules. 

Officers 

Kits, N,-C.-0.’s and Men, 
Cooking pots and rations 

Water Mules 

Stores, and half-wrought 

Office ... 

Yeterinary Stores 

Charcoal 

Spare (saddled) ... ... 


Total 


The tables on page 420 show the mountain battery establishments Oj 
several European powers.^ 

In an Austrian battery the war establishment is as follows ^ 

111 Officers and men ; 4 guns. 

rGruii ... ... ... 4 

Ordnance J Carriage with wheels 4 ProTisions 

mules. 1 Spare carriage ... 1 Officer’s baggage 

h Ammunition ... ... 28 Spare (saddled) 


Pield forge 


2 

2 

1 

2 


Total ordnance mules .. 

/Men’s kits ... ... . 

Baggage mules < Eeserve Artillery material ... ... , 

( 2 days’ provision and forage ... 


Total baggage mules 
Total war establishment mules... 


44 

5 

3 

11 

19 


63 


^ Compiled from Die Gehirgs Artillerie in den Europaishen Armeen f* Beekerhinn, 1883, an< 
corrected from the Armed Strengths ” and General Orders of various nations. 

2 » Armed strength of Austria.”— Artillerie Unterricht fur Lnter^.Offiziere und Vormeister de 
7 CIU g-ebirgs Batterien* 
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THs estaWisl3.meii,t of 63 mules is termed the normaV but if the Austrian 
theatre of war is in a country where roads are available or wheeled 
traffic possible^ the 19 baggage mules are replaced by two pair-horsed 
country carts^ and only 103 officers and men are required, thus effecting 
a saving of 15 animals and 8 men per battery. This is known as the 
mixed establishment. Russia also acknowledges a mixed establishment.^ Hu^sian 

In the Italian Alpine batteries,^ each consisting of four gunsy the Italian 
establishment is much the same as the Austrian. The war strength of 
a battery^p omitting the animals carrying the two days^ provision and ,i 

forage, being 55. 

If the foregoing numbers be compared with the English establish- English 
ment, as at present laid down, of 294 officers and men and 196 mules 
for a six-gun battery, it will be seen that considerable reductions may 
be made, it is submitted, without loss of efficiency in an European 
campaign. 

The following estimates of establishment are based on the require- 
ments of the 2*5-in. gun, which the table on page 421 ^ will show to be 
the most powerful gun in possession of any Mountain Artillery. The 
establishments as proposed are shown in table A, page 417, and 
Plate 11 I 

The great saving in the number of animals in foreign mountain Belief Line 
batteries is effected by the abolition of the relief line, which exists in 
none of them. The presence of roads and open country in their fi 

possible theatres of war allows the first line to be relieved by the use I 

of shafts. . I 

Considering the countries English gunners have not infrequently 
to fight in it would be inadvisable to do away entirely with the relief » 

line, but the number of mules per battery may be greatly reduced by proposed / 
its amalgamation with the ammunition line. That is, the mnles of the 
second line shall be saddled as a relief line and the load of each ammunition • 
consist of two sets of line gear (for self and corresponding mule of 1st 
line) and two boxes each containing four rounds (three shrapnel and 
one common). The relief wheel mule to carry three rounds of star J 

shell in addition. Average weight of these loads being 132 lbs. ^ 


Ammunitior 

carried 


1 Armed sfcrengtli of Eussia, 1886. 

2 Armed strength of Italy. Eivista d*Artiglieria e G-enio, 

3 Compiled from “Die Gebirgs Artillerie.” Beckerlmm and yarious other sources, such as 
ii?indbookSi & q . 


TaHe of Ammunition proposed to he carried. 


Bounds per Gun. 

Ist Line. 

2nd Line. 

Total. 

Per Battery. 

Peace Establishment 

20 

61 

71 

426 

Additional for War • ... ... 

16 

8 

24 

144 


36 

69 

96 

670 


Add rounds carried by spare carriage relief ... 31 


Grand Total 601 


406 
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Ammunition 

carriecl 

Rounds per Gruu. 

1st Line, j 


3nd Line. 


Total. 

Per Battery. 



common. 

shrapnel. 

case. 

common. 

shrapnel. 

case. 

1 

ta 




Peace Establishment ... ... 

4 

10 

6 

12 

36 

1 

3 

71 

, 426 


Additional for War ... ... 

4 

10 

2 

2 

6 

. — 

— 

24 

1 , 144 



8 

20 

8 

14 

43 

-- 

3 

m 

670 



Common. 

Shrapnel. 

Case. 

Star. 

Total. 

Totals 1st and 2nd Line ... ... 

132 

372 

48 

18 

670 

Carried by spare carriage relief 

6 

18 

4 

3 

31 

Grand Totals 

138 

390 

62 

21 

601 






* 


)ara-te 
lief andl 
izaimiMo]! 


For tlie baggage line^ in time of peace^ I am inclined to adopt the 
Austrian and Eussian system of mixed establishment. This has been 
done to a certain extent in India. At Umballa^ light two-wheeled 
carts are issued; each as the equivalent of six baggage mules. 

This mixed establishment is economical in an European country in 
peace time and if the battery be provided with pack saddles for a 
baggage line each division may be practised in turn in the adjustment 
of its baggage for pack transport by borrowing; for the time; mules 
from the other divisions. 

The baggage question is one of great importance as a large number 
of animals is required. Other nations solve the difficulty by making 
the men carry their own kits or a large portion of them. In a 
temperate or cold climate the men might be called upon to carry their 
own great coats, and the following portion of their kits, viz.; one 
flannel shirt, one pair socks, one mess tin, one hold-all, one towel, one 
piece soap, one small box of grease, and an iron ration for one or two 
days. The remaining pair of socks, spare boots, &c.; to be carried 
with his blanket, sleeved waistcoast and waterproof sheet on baggage 
mules or in carts. 

The abovementioned load (about 10 lbs. including great coat) 
would not seriously inconvenience an athletic man in mountain marching, 
and would permit a reduction in the number of baggage animals. 

Moreover by placing a slight load on the men the present tendency 
of the men to overwalk the laden mules on level ground or down hill 
slopes, would be reduced. 

The baggage line will consist of one pair horsed wagon or cart per 
division which would easily carry all the extra kits, cooking utensils, 
officer's baggage and stores (also tents when necessary) of the battery 
in England or on most campaigns in Europe or Western Asia. 

If the battery be required for a war in a country where roads are 
available the addition of one pair of horses per wagon or cart would 
be sufficient to bring the baggage line up to war strength. 

If wheeled traffic be impossible in the theatre of war the wagons 
will have to be withdrawn and pack animals substituted, tables 
B and 0, page 41 7, If the country be a particularly difficult one, the 


MOUNTAIN AETILIilEY^ FBIZB ESSAY, 


407 


introduction of a separate relief and ammunition line must be con» 
sidered as sliowii in table Dupage 404*. 

I wisli to lay grout stress upon the necessity for reducing to a i^ecessity of 
minimum tlio lininher of animals and men requisite in a feattory. It to 
firstly affects the all important question of supply^ a point of no small t\J?nmb©? 
magnitude, as mountaiiioiis districts rarely afford large local means of 
subsistence ; secondly, in the present days of large armaments economy 
be one of the great points aimed at so long as it does not 
impair efficiency. 

In the consideration of tlie of a battery, other points besides 

.those of numbers arise. If such a battery or batteries as I suggest. ■ , 

were to exist in this country, for employment in a campaign in Europe 
or Western Asia, in time of peace they would have to act as depdts for 
batteries in Inciia and also periodically to relieve those batteries ,• battery 
unless indeed a special tlepot for mountain batteries were provided 
such as that siiggested on page 418. The difficulty is that for purposes 
of relief or drafts the Euror^ean drivei", as such, would not be required, 
for in India all drivers arc natives. The matter may be arranged in 
this way. The drivers should be of the same physique as the gunners 
and be available for India in the latter capacity. 

This scheme will b(3 more readily understood by reference to table 
and diagram A, from which it will be seen that the number of gunners 
required for the peace establishment of a battery is 90, of whom 33 
will be temporarily employed as drivers, and 60 drivers of whom six 
are'Sp,are. 

(The mounted drivers of the wagons would of course be small men 
and might be interchangeable with the Field Artillery for Indian 
'service). 

On bringing the battery up to war strength the 33 gunners would 
rejoin their detachments, thus leaving a large margin of spare men, 
and their places would be taken by hired muleteers, of whom 45, 56, 

67, or 100, would be required according to the scale A, B, 0, or D, on 
which the battery was to be completed. 

As a peace establishment for the purpose of supplying drafts for 
India some 60 to 70 trained gunners could be supplied annually 
without seriously impairing the efficiency of the battery, bringing 
forward the 60 drivers to complete their education as gunners and 
supplying their places with recruits. 

The foregoing calculations show a battery on a peace footing capable 
of being rapidly expanded to war strength or acting as a depot for 
batteries abroad. For a depot pure and simple a still smaller establish- 
ment would be sufficient. The diagram, page 418, will show what is 
necessary in the way of animals for instructional purposes for which 
one complete division with baggage mules could be turned out. In 
time of war this depot could be turned if required into two Artillery 
and one Infantry ammunition columns as shown on page 419. ^ 

The question of the organisation of mountain batteries in brigades Mountain 
is a purely administrative one and possibly beyond the scope of this 
essay. The country which can supply us with the best example that 
applies to our own situation is Spain^ which has several mountain 
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batteries in tbe West Indies and tbe Phillipine Islands.^ The trieades 
are all composed of six batteries and a depot. _No. 6 battery, tnoagn 

provided with two gnus in time of peace for instructional pnrposeSj 
is expanded in time of war into two Artillery and one Infantry ammu- 
nition columns. . I 

Exigencies of space have compelled me to to cut out some remarks 
on dress, arms, and accoutrements. The dress should be much the 
same as that at present worn in India; the arms^ a sword and stout 

double-barrelled pistol. _ _ n . 

So much care and thought has been expended on the very smallest 
article of mountain equipment at present in the service that 1 shall 
venture to adopt the equipment as it stands, and,^ supposing the ^^e^der 
to be familiar with the details of it, proceed to criticise and suggest the 
alterations necessary to bring it to the pattern of my ideal battery. ^ 
Mountain warfare may be carried on in two kinds of country . 
Firstly, in the mountains proper, or secondly, in the broader valleys 
or undulating ground at the outskirts of the mountainous tract, and it 
is here that the decisive actions of a mountain campaign usually take 
place, e,g,) the campaign of 1799 in Switzerland and that of 1878 in 

Bosnia. , ^ i • .2 

Each class of country exacts a different method of fighting and 

requires a different method of Artillery fire. ^ t • so. 

In the mountains proper, owing to accidents of ground it otten 
happens that the enemy^s position comes suddenly into sight at a 
comparatively short range, or that by using dry water-courses (Taufers, 
1799) and other natural and indestructible cover, the enemy may 
approach close to our position unseen. Again, the small columns, with 
which mountain warfare is usually carried on, are often unable to 
detach a sufficient escort for the guns ; the latter therefore keep close 
to the Infantry and move up to short ranges. Briefly. It is not that 
long ranges do not exist but that accidents of ground allow the enemy 
to move to shorter and more decisive ranges at once, 
a Considering the above points we see that what is principally required 
for the first case is a gun or howitzer of large shell capacity, and weight 
being limited, of consequent low ballistic powers, from which a heavy 
curved or high-angle fire at short ranges can be kept up. An historical 
retrospect of the Mountain Artilleries of Europe for the last two 
centuries shows that this object has been kept in view by contemporary 
Artillerists, their efforts culminating in the French 12-pr. bronze 
howitzer of 1829, the Austrian bronze 12-pr. howitzer of 1844, the 
English 4f-in. 12-pr. howitzer and the present French 12-pr. steel 
B.L. low velocity gun. 

In the second case, however, longer ranges are obtained and the 
troops move in larger masses. Here then the powerful gun with high 
na initial velocity will be appreciated, and such we find in the 2*5-in. 
jointed gun of 400 lbs. European nations rely, to a large extent, 
on the presence of field guns for these actions, hence the striving after 

1 Mittheilimgsn liber Oegenstande des Artillerie und Oenie Weseng, Maj, 1883, 

2 Der Q^ebirgskreig, Oeneral Von Kubn, 
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large shell capacity for purely mountain work.^ In 1881 the Austrians 
employed 9ciii. field guns on narrow track carriages for these actions/ 
but I believe they did not secure any large measure of success on 
account of the difficulties of transport through the mountainous tracts. 

At the request of the Indian Government^ for the first case^ a jointed ^ece^lfr 
20-pr. howitzer in three pieces and for the second case a powerful gun 
also in three pieces and carrying a ten pound shell have been sub- 
mitted and are under trial. They promise well although in both cases 
the correct limit of number of pieces into which the gun can be divided 
has, in my opinion, been exceeded. This number should not exceed 
two to minimise the chance of disablement owing to the loss of a 
portion. 

The whole question of equipment is dominated by the question of 
weight. It is recognised by English Artillerists that an ordnance ^ 
mule is capable of carrying two cwt.'^ in addition to the weight of his 
saddle &c., and this rule is adhered to by continental powers as will 
be seen by the table below/ with the exception of Spain where very 

Weiglitg 
earned by 
Mountain 
Artillery of 
different 
Powers 


large mules are used and this weight is exceeded. A gun of two cwt. 
is not powerful enough to meet all cases, a jointed gun is therefore 
necessary. 

The calibre of the piece is limited by the consideration that of heavy petermina- 
projectiles hut few can be carried on one mule, and in order to retain c^bre 
the authorised proportion of projectiles per gun, an abnormally large 
number of ammunition animals will be required if the calibre he very 
large. . 

I accept then the gun in two pieces as the type of weapon for my 
battery, and take the 2'5-in. gun as a specimen of that type. I submit 
apian by which a certain amount of high-angle fire may be got at short 
ranges from this gun. If the scheme be not feasible, then we must 
have howitzer batteries also, and I would select a weapon in two pieces 
of the same weight as the gun, and taking a shell of 12 to 14 lbs. for 
heavy batteries and retain the 7-pr. of 200 lbs. for light batteries and 

1 Der G-ebirgskreig ; Genl. Von Kulm. Genl. Eossi, Eevista d’Artiglieria, Dec., 1885. 

2 Organ des Militar-Wissenscbaftliclien Vereine, Part I., Vol. XXV. 

® Pack Transport Conaniittee, 1884. Manual for Mountain Artillery, India, 1882. 

^ Compiled from Die Gebirga Artillerie. Beckerhinn and other sources. 


Weights of Loads mcluding' Saddlery. 


Mule. 

England. 

Austria. 

France. 

Italy. 

Spain. 

Greece. 

7“pr. i2‘5-mch. 
lbs. lbs. 

15-pr. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

i cbase 

^““Urcecli 

Axletree ... 

Ist carriage 

2nd ji 

Wheels 

Ammunition 

}282^ III 

) 1 259 

j ■ ■ j 301 

2.14 i 345 

329 1 315 

305 

340 

276 

|301 

^ 257 

296 

1 290 

1 308 
289 

314 

1 276 
j 318 
^ 316 

313 

824 

337 

363 

392 

With 

wheels. 

335 

336 
432 

201 

1 275 
266 

Average Load 

288 1 308 

296 

295 

305 

332 

373 

— 
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form an indifferently armed enemy, ; The organisation of 

sncli a howitzer battery would be similar to that shown on pages 404 
and 417y with an increased number of ammunition mules on account of 
the extra weight of the projectiles. 

Little more conld be desired in accuracy from the 2‘6-m. gun^, and 
when men have become accustomed to the screwing up; it is easy to 
manipulate. Recent changes in the gas ring and the provision of a 
leathern buffer for the sight ring have removed grounds of objection. 
The introduction of a reciprocating sight minimises the errors in 
practice arising from uneven platform. 

The principal ground of objection is that the muzzle velocity is so 
high and the trajectory so flat that it is a matter of great difficulty to 
search out a ravine or sweep the reverse slope of a hill at comparatively 
short ranges : another ground of objection has recently come to light. 
In the present campaign in Burmah the fighting is often at exception- 
ally short ranges (sometimes not more than 200 yards in a dense 
jungle). At these ranges the shell from the 2*5-in, gun punch a neat 
hole in the bamboo or teak stockades of the enemy and go singing 
away to the rear without exploding^ whereas those of the 7-pr. going 
at a lower velocity lob np against the stockade^ bnrst^ and bring 
down 3' whole rood of paling. In the footnote I suggest a way in 
which these difficulties might be overcome^ but as it is perhaps 
chimerical I have not allowed for it in the calculation of establishment 
and therefore exclude it from the body of this essay. 

The division of the carriage load has been the subject of much 
experiment, Plates III. and IV., show the methods adopted by Prance 
and Russia. I consider our method of separating the axletree from 
the carriage is superior to either as presenting a stronger trail to 
resist a violent recoil. 

I think that the system of attachment of the axletree requires 
modification. There is a tendency, when in a hurry, not to screw up 
the axle clips sufficiently, which throws an undue strain on the carriage.® 

The recoil of this gun is great and might prove a serious matter in 
a cramped position as it is too violent to be held with drag ropes like 
the 7-pr. The following experiment might be tried of the insertion of 
a stout spring or elastic link ^ into each end of the check rope. This 
I take it iniglit tend to reduce the recoil by giving slightly on the shock 
of discharge and rotating the wheels in a contrary direction as the 
spring recovered. 

I propose to submit my views on shaft draught in another paper, 


1 The chase portion of the ^?uii to have a pair of light trunnions about half way between the 
muzzle and the junction nut. A second breech portion, consisting merely of a steel block contain- 
ing a sma'J chamber with vent about an inch from bottom to he carried, which could be screwed 
up in the usual manner to the chase, and thus a gun of about 240 pounds weight for firing shell 
with reduced charges from the carriage would he provided. 

2 This might he remedied by making the clip plates a fixture ^ passing the axletree through 
brackets of the carriage and securing it by two small wedges driven outwards along its upper 
surface by a rocking lever or eccentric at the breast of the carriage. The additional weight being 
compensated for by the abolition of the heavy cl|p bolts and nuts. 

s E.A ,1. Procooding 8, October, 1884, 
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and summarise by saying some metbod of traction should he, in Present 

my opinion^, available if required. The method of draught at present 
in vogue with the 2*5-in. gun is not practical for more than the 
shortest distances. 

The light nature of mountain guns in use by foreign armies makes 
the attachment of shafts to their carriages a comparatively easy 
question, and they are used by Austria, France, Italy, Eussia, Spain, ^fusing 
Greece, Servia, and Switzerland. The heavier nature of the 2‘54n. 
gun and carriage require some modification of the shaft system, and I 
think the plan improvised by H/4, E.A., at the Cape, with these guns e!a 1 atlie 
is based on a sound principle. A light pole was placed between the 
brackets of the carriage butting the end against the inside of the • 
breast. The end of the trail was then made fast to the pole. At the 
end of the pole a lashed cross-piece rested on the pads and in front of 
the cradles of two ordnance mules, the gun being thus drawn curricle 
fashion. 

What I propose {vide Plate V.) is a short bamboo pole fitting into poSdraugh. 
the handspike socket, secured with a pin and fitted with a cross bar, 
strap and swivel at the other end, each extremity of the bar to work on 
a hook and roller in front of an ordnance cradle. The hooks already 
there to be modified as shown in the plate. The advantage claimed 
’is that the pole could be disconnected very rapidly, and the whole 
system not weigh more than 20 lbs., which is a very slight addition to 
the axle-iniile^s light load. 

A very ingenious form of carriage has recently been proposed by 
Major A. Olavarino of the Italian Array ^ {vide Plate VI.). It packs carriage 
very closely on the mule. A carriage has been submitted for the 
20-pr. howitzer and is under trial. In this the trail folds in the centre 
and the brackets can be opened out, thus bringing the weight more 
on to mule’s sides. 

Some remarks on the ammunition and small stores of a battery I 
am compelled, from want of space, to omit. The number of stores in stores 
a battery is already very large, and any attempt at simplification or 
diminution should receive every consideration. 

The material supplied for British mountain batteries is very good 
and excels that of any other Mountain Artillery that I have seen. The 
following points however I have noted as requiring attention. 

The present snaffle bridle is not all that can be desired ; the circular Bits 
Newmarket bit, in use with some batteries in India, is incomparably 
better, the point of attachment of the rein being more practical and 
mules are easily led and held with them. 

The crupper may, I think, be done away with, an arrangement such Cruppers 
as that in use in the Austrian and Eussian service shown on Plate VII. 
being substituted. With this the risk of a possible sore dock is 
avoided, and I have seen the system work very well in India. 

The pannels in use are excellent, and, with ordinary care, a sore Pauneis 
back is almost unknown. The present form of attachment to the cradle 
is faulty. The pannels should be frequently removed from the cradle for 
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repairs^ cleaning and re-arrangement of Btuffing* THs at present is 
not easily done and a special tool is necessary to replace ttem. Tlie 

■ Indian system of small straps running ttroiigli leatlier patches on the 
pad is preferable. 

'w"" Too much attention cannot be paid to the stuffing of these pannels. 

A shetch of the Austrian panneP (Plate VII.) shows a method by 
' the stuffing is prevented in a great measure from shifting^ and as an 
economy of weight would probably be effected is worthy of a trial 
adies The ordnance cradles made in England are some 10^ to 12 lbs. 
heavier than those made in India/a no inconsiderable addition to the 
mule loads. Wood is used in both countries. Although they are thus 
more comfortable for the men to handle when cold or wet and more 
easy to repair than if made of steeb too much must not be sacrificed 
to obtain these points. Similar arguments^ which have since proved 
nugatory^ were^ I believe^ advanced ' against, the introduction of iron 
carriages for Field Artillery. ' Personally.! amin favour of the use of 
steel in the manufacture of cradles as being lighter^ stronger^ and in 
the case of side loadsj, allowing the load to be closer to the mules side, 
.aerial for aiid tear of mountain battery harness is immense; and a 

^ comparatively' large amount of material for repairs is required, for the 

'.-collarmakers.,-^ 

aagefiader ' . A good range-finder for,' mountain . service has , yet to b.e invented. 

The great difficulty to be contended with is the selection of a , suitable, 
base for observation. Simplicity . and strength are a dm non for 
this rough service. 

eoossity of Success in MU warfare depends- to a great extent on the marching , 
powers of the troops^ and unless their previous training has accustomed 
them to the exceptionaP exertions of mountain climbings the best 
conceived tactical combinations will fail.^ . In preparing any tactical 
: ' scheme great difficulties- .arise in . arranging for the simultaneous 

convergence of the various columns if the ground be not previously 

known. MapSj though giving the direction of the watersheds^ valleys^ 
give little or no information as to the state of the paths and 
/' ^ ' obstacles. 

Mountain :pathB^ says' a French writer^,- are not mile-stoned ^ (kilo 
metres) j distances in mountain warfare are measured^by hours— by 
length of tim,e^— it is very difficult under these conditions to form a 
' precise idea of the speed of the march in miles/^ 

" mountain warfare is essentiany a war of surprises/^ 

the absence of - Cavalry and the consequent 
proximity of the covering line .of scouts the necessity becomes apparent 
for the very highest state of discipline and efficiency among mountain 
troops and the reduction to a minimum of impedimenta that may cause 
' V con&sion on narrow mountain roads or delay the,' deployment of the 

■ rear of the columns. 

■ ; ^ i Untorticlit tter die Beseluaimg- fur Md-im O-e'birgs.Batterien. 

s Kotes sur la marcii© ”--4e PourYouryiile, Journal des Siences MilitaireSs JTov.j 1886. 

3 Colonel Paquid,«—‘* Marclies en pays de Montagues.” 
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The drill of Mountaiii Artillery is extremely simple^, 'being confined Driu 
.principally to the evolutions applicable to the active service. ^ v 

The pace of a mountain battery ^ is supposed to be four miles an hour, pace 
but this is seldom, attained on the hill side, and if kept up for' long in 
column of route is very fatigiimg to the rear of the column. 'Three 
and a half miles is, I think, a' fair average and can be kept up for a 
number of hours. Laden mules must' only be made to trot in case of 




emergency, and then for as ' short a distance as possible. This pace ^^arciimg 
must never exceed that of the double. 


powers 


The following example of the marching powers of a mountain 
battery is interesting.^ In Algeria in. 1844, ^^a column of Cavalry 
and a section of Mountain Artillery at 42 leagues (126 miles) from 
Constantine received orders to march on that place on the 31st May 
... . the gunners and drivers were mounted on mules requisitioned 
from the Arabs, and at 10 a.m. on the 3rd June the entire section 
arrived at Constantine with the Cavalry without, having a single mule 
disabled/^ 

The tables on page 417 will show the enormous distances that must mstances^ 
he taken up by a mountain battery on the line of march in a very o?march^'“® 
rough country. It is very diiScult for an escort to efficiently cover 
the flanks of these long columns, and I therefore recommend the 
arming of the gunners and drivers with pistols. 

The fighting line of a battery can be kept fairly compact, buti>]acei]i 
deployment into position from a narrow path must take some time, 
and it is therefore of great importance that the guns should be as near 
the head of the column as possible compatible with their safety. 

In purely mountain warfare it is often impracticable from the nature Massing of 
of the ground to mass any considerable number of guns except in 
those decisive actions which take place in the broader valleys and 
lower spurs of the hills at Seragevo in 1878,^ where out of 52 
Austrian guns in action 32 were massed in one battery. Under these 
circumstances batteries have constantly to be broken up ; unity of 
command and the control and direction of fire on a common object can 
only be attained by a convergence of fire directed by a well practised 
system of signalling, and on this account it is most necessary that the 
divisions of a mountain battery should be complete in themselves and 
that special care and attention should be paid to the training of 
subaltern officers and signallers. 

It is impossible to lay down a fixed proportion of mountain guns in 
relation to the number of rifles as is done in the case of Field Artillery ; nfles. 
the new factor entering into the calculation being the size of the 
columns that it is possible to manoeuvre. (The French Alpine group 
consists of four companies of 600 rifles and one battery of six guns. 

The proportion here being 10 per 1000). 

This however may be taken for granted that, given an ^ enemy of 
our own calibre the proportion of guns per thousand rifles will have to 


^ Manual of Mountain Arfciilerj. 

,2: Memorial d.^Artiii 0 rie. 

s Organ dar MiKtar-WissenscliaftHolien Yereine. 
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be. in excess of tbe three to four wHcli is the usnally accepted propor- 
tion for field gfiins. For the followinfic reasons : — - 
Local action The actioii of Mountain Artillery is essentially local; le.y a force 
engaged in a mountain campaign is obliged to send out small columns^ 

" ' acting independently, to various defiles and commanding positionsv 
The Artillery accompanying these columns cannot as a rule assist, or 
at most onlj to a small extent, that on neighbouring positions, and 
thus a large number of guns is necessary than would be the case if 
they could afiord one another mutual support. 

The reason for small columns is that in mountain marching the 
columns become unduly opened out. In order to save the rear 
portions of a force from the fatigue of closing up long distances, and 
thus prolonging the periodical halts, a considerable force marching on 
a single path is echelonned in several bodies forming independent 
columns at such a distance from one another that the stragglers from 
the preceeding body do not interfere with the head of the next column, 
but sufiiciently near to each other to obviate the necessity of each 
throwing out an advanced guard and as far as possible to allow each 
to profit from the protection of the flanking parties of the head, and 
dispense with throwing out parties of their own. The French Alpine 
group is organised as one of these small columns and the main body 
three companies, one battery and the baggage train occupies on the 
line of march about 1300 yards, the fourth company being detached 
as advanced guard. 

The varied nature of the ground in mountain warfare renders it 
difficult to lay down any specific rules for the conduct of Mountain 
Artillery in action without citing a great number of examples and 
considering many features of country. I shall however as far as space 
will permit venture to generalise on a few leading principles. 

In all cases it is most necessary that the guns should be brought 
into action as early as possible and in the greatest numbers available. 
We will now consider both phases of the combat and take an 
illustrative case in which on the position to be attacked and defended, 
the guns are placed some 500 or 600 yards in rear of the fighting line 
of infantry. 

Offemwe* The first position of the guns will vary between 2500 and 
3000 yards, if the ground admit of it, from the enemy^s artillery 
position. The range being found either by range-finders or trial shots, 
the enemy^s guns will be engaged and the deployment of the infantry 
: covered. The hostile artillery fire having been subdued the infantry 

\ will advance, and in order that they shall not mask the fire of the guns 

1 and that the latter may be well up in preparation for the final phases, 

the guns will he advanced some 500 to 900 yards, thus bringing 
2 nd position them l400 to 1500 yards from the enemy^s infantry line, at which 

range they should be able to inflict great damage on it by shrapnel 

fire and at the same time be outside the dangerous zone of the enemy^s 
rifle fire. After having thus prepared the attack and the attacking 
^ infantry having arrived at some 600 to 700 yards of the defending 

I infantry line and thus again commencing to mask the assisting artillery 

J 3rd position fire the guns will again advance to about 800 yards from the enemy^s 


Conduct in 
action 




, Offensive 
I let position 


infantry position and commence as hot a fire of shrapnel as possible 
to co?er tlio final moveinentH before the assault. Under certain con- 
ditions the gnus imi.y be allowed to advance from the first position to 
800 yards at once. They will here afford an immense moral support 
to the attack. In this position if the defence allow their rifle fire 
to be drawn off on to the guns they will commit a fatal mistake^ 
for it will encourage the attacking infantry at a period when their 
hearts are most likely to begin to fail them. 

During the actual assault the guns must move into 400 yards^ or Assault 
closer if there appears to be any chance of failure^ and cover the 
movement with a criisliing fire of case and reversed shrapnel. Im- 
mediately their fire is masked^ by the infantry rushing into the position;, 
they must limber up and move on to it to resist a counter attack and 
prevent the enemy making a stand on a more retired position by 
keeping him on the move and trying to turn his retreat into a rout. 

Mountain gunners must remember that they can go wherever 
infantiy soldier can without the assistance of his hands and knees^ and 
above all they must remember that the object to be attained in an 
attack is that the decisive arins^ vizi.j the two infantries may be 
brought together in close combat. To achieve this end the auxiliary 
arms especially the artillery must devote all their attention, very often 
at the great sacrifice to themselves in men and sometimes in guns, but 
final success is cheaply obtained even at this price. 

Movements under fire may be made with less loss than is generally Movements 
Imagined, as Mountain Artillery can very readily take advantage 
irregularities of ground. 

Defemive. The artillery of the defence is often at a great advantage Defensive 
in engaging at previously ascertained ranges. Should the artillery of 
the attack be worsted in the preliminary contest it is probable that the 
attack will only be delivered, if at all, in a half-hearted way and at 
least with the elements of reverse, though the engagements of 1866 
exhibit some brilliant exceptions. Should however the attacking 
artillery be successful at first, that of the defence must content itself 
with refitting as well as possible, taking advantage of those moments 
when the enemy^s guns are on the move or masked by the advancing ^ 
infantry, and reserve themselves for a final self-sacrifice in covering the : : 

retreat or retrieving the fortunes of the day by a sharp counter attack, object of 

The point to be kept in view all through a defensive action is that 
the attacking infantry must be prevented from delivering an assault. It 
therefore should be the object of artillery fire whenever it presents a 
suitable target even though the guns by firing on it should be unable 
to reply to the attacking artillery. Holding this in view the position 
of the artillery of the defence is marked by those places from which 
the guns can sweep and if possible enfilade any strongly marked 
avenues of approach. 

In purely mountain warfare the artillery combat will be as a rule 
between very small numbers of guns, and the regulation of the fire 
must be extremely strict. The difficulties of transport render it 
imperative that not a round should be wasted, and for this reason 
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sHlful range-finders and a well-trained gun detaclinient are a Bine qvd 
mn. No ammunition sliould be thrown away by firing salvoes^ for be 
it remembered that we are not dealing with the fire of a mass of guns 
but only that of a small number where every shot must be made to 
tell. In the larger actions in the broad valleys a more ample supply 
of ammunition maybe expected with the larger masses of troops and 
the increased facilities for transport. Here the firing of salvoes may, 
under certain conditions be permitted. The regulation and the division 
of the fire of these large masses of guns is practically the same as that 
for Field Artillery, requires much space for its adequate discussion and 
is I take it, beyond the scope of this essay. 
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■ OjPIICIES. 
Major 



iri 




B 


B 


<1 

B 


B 


B 


B 

!■ 


1 



1 



1 



1 

1 



1 

— 

1 


1 


1 

Captain ... ... 

1 


1 

— 

1 

— 

1 

— . 

1 

1 

— 

1 

— 

1 



1 



1 

Lieutenant 

3 

— 

3 


3 


3 

— 

3 

3 



3 



3 

— 

3 



3 

„ H-..G.-07S' 
AKP MeK. 



















Sergt.-Major ... 

1 


1 

— 

1 


1 

— 

1 

1 

— 

1 

— 

1 



1 

— 

1 

Qr.-Mr. Sergt. ... 

1 

— 

1 

— 

1 

— 1 

1 

— 

1 

1 

— 

1 

— 

1 



1 


1 

Sergeants 

B 

— 

6 

— 

6 

— 

6 

— 

6 

— 

— 

— 

— 

— 



— 

— 

— 

Corporals 

6 

— 

6 

— 

6 


6 

— 

6 

— 

— 

— 

— 

— 

— 

— 

— 

— 

Bombardiers ... 

6 

— 

6 

— 

6 

. — 

6 

— 

6 

— 





— 





— 

— 

— 

Trumpeters 

2 

. — 

2 

— 

2 

— 

2 



2 

2 



2 

— 

2 



2 

— 

2 

Grunners ... ... 

90 

— 

00 

— 

90 

— 

90 

— 

90 

— 













— 


Drivers ... ... 

60 

— 

60 

— 

60 

— 

60 

7 

67 
















— 

n Mounted 

3 

3 

6 

— 

LV*ithdrawn in B, C & D 

6 

6 

12 

Withdrawn in B, 

C&D. 

Muleteers 

— 

45 

45 

56 

66 

67 

67 

100 

100 






— 







— ■ 

. — 

Abtieicees. 
Farrier ... ... 

1 


1 


1 


1 


1 

1 


■■ 1 


1 


1 


1 

Collar Makers ... 

3 



■ 3 1 



3 



3 


3 

1 


I- 1 



1 


1 



1 

Wheelers 

3 

; 

3 i 

1 

3 



3 



3 












— 

— 



Shoeing Smiths 

' 2 


2 i 

j 

2 



2 



3 















1 

1 

. HoESES. : 



j 
















Spare ... 



•-* i 

— 1 

— 

— 

— 




1 

1 

1 

1 

1 

1 

1 

1 

Totals ... 

^J89^. 

48 

287' 

' 56 ’ 

242 

67 

258 

107 

294 

1 17 

7 

24 

1 

12 

1 

12 

2 

18 





MULES. 























The above Table shows Establishments 

Mules. 

i 









for War in Countries, as follows: 


1st Line 

' 39 

8 

45 

6 

45 

6 

45 

— 

39 










2nd Line ... ... 

36 

8 

42 

8 

42 

6 

42 

— 

36 

A. 

Where roads are available. 


SrdLine ... ... 

16 

6 

22 

6 

22 

6 

22 

14 

30* 

B. 

Mo roads. Temperate climate. 

Baggage 

— 





31 

31 

60 

60 

63 

63 

C. 


It 

Hot Climate. 



4th Line 

— 

— 

— 

— 

— 

— 

— 

28 

28t 

D. 


n 

Tropical Climate. 

In- 













Totals ... 

91 

18 

109 

19 

140 

78 

169 

105 

196 


base. 








* Ammunition Line. f Artificers and Spare. 


Baggage Mules Scale B and C for distribution as follows : — 



B. 

€. 

. Officers ... ' ... ... ... ..... ■ ... ■ 

2 

4 

Men's kits ... ... ... ' ... ■ ... ' ... 

16 

30 

Cooking pots ... ... ... ... ... 

3 

3 

Stores.,, . .... ... 

4 

8 


1 


Veterinary Stores ... ... ... ... ... S 

X 


Water...;, ... , ... ... ... .... ... ... 

— 

6 

Charcoal,, ■ ... 

. 

1 

Spare saddled ... ... ... ... i.. 

6 

6 

Total ... ... o. 

31 

60 
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PROPOSED MOUNTAIN ARTILLERY DEPOT BATTERY. 


2*5-iNCH em 



Officers. 



Sorses. 



BaMlery. 


Major ... ... 

1 


Major ... ... ... 

1 


OfEcers ... ... ... ... 

6 

Captain ... ... 

1 


Captain ... ... ... 

1 


Universal .... ... ... ... 

■■'5 

Lieutenants ' ... 

3 


Lieutenants ... ... 

3' 


Pack ( Ordnance 

48 




Sergeant-Maj or 

1 


Saddles (.Baggage ... 

■ 22t 

Total... ... 

5 

5 

Qr.-Mr.-Sergeant . 

1 







Farrier ... ... . 

1 


Total ... ... 

80 




Trumpeters ... . 

2 




Sergeant- Major 

1 





Ammmition. 


Qr.-M r.-Sergt. 

1 


Total... . 

10 

10 

Bounds 1 IT ( common 

8 

Sergeants... ... 

6 





per shrapnel 

22 

Corporals ... ... 

6 





Gun 3 shotj case. 

6 

Bombardiers ... 

6 


Mules, 





Trumpeters ... 

3 


Gun ... ... ... 

12 


Total per Gun 

36 

Gunners ... ■ 1 



u Belief ... 

4, 




Drivers . ... ) 



Axle ... ... ... ... 

6 


t, n Battery... 

216 




tt Belief ... ... 

2 




Total... ... 

14f) 

140 

Wheels ... ... ... 

6 







» \ Belief 

2 




■ ■ Artificers. ■, 



Carriage ... ... ... 

6 




Parrier ' ... ... 

1 


// Belief... ... 

2 




Shoeing-Smith.,. 

X 


Ammunition ... ... 

6 




Collar-Makers... 

2 


11 Belief... 

2 




Wheeler ... : 

1 


Pioneer ... 

2 




Total... ... 

5 

6 

Total... ... 

60 

50 



Grand Totals ... 

Men 

160 

■ Anima 

Is ...1 

60 




* Plus 30 for every Battery in excess of 5 to be supplied from tliis Depdt. 

1 2 for Pioneer Tools. Eemainder in charge of Sub-Divisions to bring 1 Division 
to War Strength of Baggage Mules as required for instructional purposes. 

J Por explanation 556 bottom of Plate II, 
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•Vriiliery ami 1 Infantry Ammunition Columns. 


SlAfF. 


Sergt-MaJOF - 

QfMf. 

0. S. Conductor 


Trumpeters, 

Famer,*, 


Serranis mA Drifer# ^ t 


Bagga,ge 




Mditioa riiqiiir©4, 


Ammunitiosi carded. J 

I'lS ( conmon 

10 1 shrapnel 1 

^0 ■ Shofe^ case 

Cartridges 2 

Small Arm Ammunition Boxes ... 

f Sftridled. X With proportion of Tubes and Fuzes. 


* 4 Saddled, *2 Biir^haek, 


1 

§ 

. 

^ S 
a 

J 

IS “o 

<o 

gnd 1 
Artillery | 
Column, 1 

Infantry 
Column. 1 

Horses. | 

^3 , 

§*3: 

"o 

cbH 

1 

... ... 

1 

1 

1 

3 

_■ 

1 

S#*r|?eiinfs ... 


2 

2 

6 


1 

C*»r|»rali ... ... 

2 

2 

2 

- 

■ 

1 

ikiTObarrIim 

2 

2 

2 

— 

— 

1 

Hriwr.'i ... ... ... 

56 

m 

56 



'■ ..... 

2 

Wheelers ... . 

1 

1 

1 

— 


1 

< A liar- Maker ... ' ... 

■ 1 

1 

1 

3 



-- ' 


1 

2 

1 

— 

— 


Mules, 

: A.a:3munition ... ... 

80 

80 

80 




j » spar© ... 


6^ 

6# 


— 


I Baggage and Store... 

11 

11 

11 


— 


1 » spare 

If 

It 

It 

— 

— 

■— : 


m 

66 

66 

— 

218 


— ■ 

4 

4 

4 

12 

20 


— 

98 

1 

98 

98 

— 

300 


EstaWishmeuts, i^c., of European Mountain Batteries. 
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for th.ese included above, f The number of Baggage Mules varies considerably according to local circumstances. $ Provision Wagons. § 1 Treasure and 

Office, 2 Provision, 1 Tout, 1 Ambulance Wagon. Por detail Bussian Battery, see p. 4-0-1, Ij Plus 93 rounds in Divisional Flying Park. 
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Iforway. — 3»incli B.M.Ii. iron. Turkey. — 7*=“ B.B.P. steel Krupp. 
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French Mountain Carriage. 

The scone duvideei fcr High Angle Fire. 







portions cure. Sections) 





Vin.cea.tBroQksDay& SQB..Iit>i 







Pl'VT. 



Major Clavarino's proposed Mounts Carriage 
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A METHOD 

OP 

MOUNTING- AND DISMOUNTING 

THE . 

LieiTER PIECES OF FIELD AETILLERT ORDNANCE. 

BY 

LIEUT. D. a PBINSEP, E.A. 


The following metliod of mounting and dismounting guns of Field 
Artillery is, I believe, not unknown ; but with our more modern guns 
with long chases it would seem to be quite as quick, and more pre- 
ferable to the usual method; and it obviates the necessity of digging 
a hole in the ground for the muzzle. {Vide § 10, Part II., Field 
Artillery Exercises). 

By the following method the gun is raised out of its trunnion holes 
easily, and quietly lowered to the ground, and is kept horizontal all 
through the process. 

Guns can also be dismounted or mounted without unlimbering 
should such an occasion present itself. 

The stores required are two drag ropes and a handspike, all of 
which are carried with the subdivision. 

I have only tried it with M.L, guns but there would, I think, be 
no difficulty in its application to breech-loading ordnance. 

1st Case. — TVken in Action, On the word of command ‘‘^Prepare 
to dismount the gun,^^ the usual duties are performed by the detach- 
ment, but in addition, Nos. 4 and 5 remove the inner stanchions of 
the axletree seats and No. 8 brings up a second dragrope. Nos. 7 
and 8 tie a reef knot with the bights of the two dragropes in the 
centre, and then pass the centre of the knot over the cascable.— 
Figure, 



Bear VieWj sliowmg cascable knot. 


Nos. 2 and 3 take the two ends of their respective dragropes and 
stretching them as taut as possible horizontally, take two turns round 
the felloes of the gun wheels, passing first over the tire and then 
round, and then one turn round the nearest spoke and hold on. 
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MOUNTING MILB ARTIUIBY OEDNANOB. 


^ No. 1 takes tlie tandspike^ donUe-manned by 7 if necessary^, inserts 
it mto tke bore a skort distance^ and prepares to lift at the end of it. 

On tlie word Lift, and run tbe carriage forward/^ Nos, 1 and 7 
lilt at the muzzle, and Nos. 4, 5, and 6 raise the trail, so that the 
weight of the gun is taken by the ropes at the breech and the men 
on the handspike at the muzzle. Nos. 8 and 9 man the wheels 
together with 2 and 3, but the latter must not leave go their hold on 
the ropes. — Bee Mgtire, 

__ If unlimbered, 

STo- 1- Ifos. 4, 6, 6. 



2nd position, 

gun nmly on the ground. gun clear of thelSn holes. 

is ^run forward, the wheel purchase raises the 
rtf I trunnions out of the trunnion holes, moves 

thegan forward,_anagradimUy lowers it to the ground clear S IS 
front of the carriage. Nos. 1 and 7 also lower the mnzzle gradual^ 
so as to keep the gun horizontal. The carriage can then be dSmonnted 
reqSrer ^ backed over the gun to sl^^t ff 

2nd Glss.— W hen Umbered The same process is gone throns-h 
but no men are reqmred at the trail, as the wheel horses 
necessary power. They must be steadUy backed. Pour fumbSf 
only are necessary viz., two at the muzzle handspike and two 0 ^^ 
dragropes one each side. The lift out of the trunnion hoC L lesf 
and a good deal easier in this case uion noies is less 

scroti teSrn f 

Per instance, assumi^ there is^3 ffpf T 

“ Stents t 


In the 9-pr. of 6 cwt., 


16-pr. of 12 


.168 lbs would have to be sustained 

•224 lbs. „ „ „ 

.319 lbs. 


Hilsdea, CoSHAlC, 
May 10th, 1887, 
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A NEW SUP TRACE HOOK. 

BY 

MAJOE G. E. GAMBIBE, E.H.A. 


To any Horse Artilleryman who likes to manoeuvre his battery at a 
gallop, _ perhaps one of the most exasperating incidents which can 
occur, is that of a trace coming down. With the present Service slip 


Seevice Slip Teace Hook. 

A pin acting as Huge. BB slots for tie. 



hook this must occur frequently^ for if the tie breaks the hook must 
fly open. It is very evident to all who know what would constitute a 
good slip hook; that one point should be a sine qua non, and that is 
that there should be no strain upon the tie; theoretically there is 
supposed to be none in the Service hook, practically there is a great 
deal because the point of the hook jerks up against the iron ring, and 
the ring is only kept in its place by the tie. I beg now to submit for 
the approval of my brother ofiicers a hook which can never come undone 
in the first place^ and which when required to be undone in case of 
an accident (a not very unfrequent occurrence) is easier undone than 
the Service hook; which I have found more than once jam by the great 
pressure brought to bear on the ring. 


UifEW Slip Teace Hook. Closed. Open. 



The principle of this hook was invented by Farrier-Sergeant 
Meiklejohu; A/ll; B.A.; in 1874 : it has since been improved upon by 
mO; and further improved; by abolishing the tie altogether; by Sergeant- 
Farrier MacNeil; E/A; E.H.A., who substituted a spring ; in case the 

WiM SPEmcj- X JSJ5 Slots POE Tie. 



spring breaks (which I have not yet known it do) there is the same 
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A NEW SUP TBACE HOOK. 


awangement ready prepared for the tie. This hook alone is used in 
the gun teams of E/A, R.H.A., and since its adoption I have not 
is:nowii a single trace come down. 

If the drawing is examined it will be seen that the hook cannot set 
broken or bent and is immensely strong. The Service hook, of wHoh 
i attach a drawmg, most evidently is much weaker, as a part of the 
strain IS on the smaU pin which acts as a hinge: the tie, too is 

point ot the hook is pressmg against it, as occurs when a horse is down. 
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IMPROVEMENT 

m THE 

ROYAL (GARRISON) ARTILLERY. 

BT 

MAJOE P. C, MOEGAN, E.A. 


It is a common supposition^ and we hope not entirely a fallacious one^ 
that there exist somewhere hidden away amongst the archives of the 
War Office^ detailed and elaborated schemes to meet every contingency 
that may arise in any fortress or military station of the British Empire^ 
in the event of hostilities with any first-rate power. In fact^ that in 
order^ so to speak, to place on a war footing any particular fortress 
or fortified place of our vast ^ dominions, it would only be necessary 
to transmit to the commaiider of such place, the scheme previously 
prepared. And in addition to despatch a few shiploads of stores 
and equipment such as would be required to fully carry out the plan 
of action, but which for divers reasons it had not been deemed 
expedient to store on the spot beforehand. 

Whether such supposition is correct or not, it might perhaps be 
wiser to assume that on the outbreak of war, the elaborated scheme, as 
divulged to the commander of any particular fortress, would be fully 
contained in the order to carry on as best you can with the means 
at your disposal/^ At any rate it will be conceded that the com- 
mander who acts upon this assumption in time of peace will be in the 
best position to fight his fortress under any circumstances. 

Are then the training, inolmction, &c,, of the Artillery of every 
fortress as complete as existing circumstances permit, and is every- 
thing so arranged in every fortified place that its commander can rest 
confident that if he fails hereafter to successfully resist an enemy, it 
will not be owing to defects in any of the above, but due to other 
causes over which he has had no control, such as inferiority of arma- 
ment, paucity of men, &c. ? 

The writer of a recent excellent prize essay on The Arrangement and 
Working of the Artillery Defence of a Fortress,^^ has elaborated the plan 
of defence as it would be carried out were the necessary appliances 
in existence on the spot, and were there present officers and men 
who had previously had constant training in these appliances. 

Let us however look at things as they are, and consider if with the 
means at our disposal we cannot make more perfect arrangements to 
obtain a maximum of strength out of our men and materiel. 
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With regardyMenfto Me traming of our Garrison or Fortress Artillerymen. 
Considering, firstly^ a battery as constituted, it would apparently be 
of the greatest advantage to classify its gunners according to tbe 
knowledge and experience of the practical part of artillery science 
which they possess. And in the case of non-commissioned officers, 
to insist on artillery knowledge being one of the essentials to 
advancement. 

It is doubtless of great importance that the men should be classified 
according to their moral characters and also as to their degree of 
knowledge of the three but in time of need it would, in very 

many cases at any rate, be of more importance to know those upon 
whose practical knowledge of their business dependence could be 
placed. For this latter purpose then, no proper system of classifica- 
tion exists, and it is thought that gunners after passing the recruit 
stage should be rated in three classes^ and that a slight increase of 
pay should be allowed in each class, in order to encourage a man to 
gain a knowledge of his duties as an artilleryman. 

In bygone days a garrison artilleryman usually served for a longer 
period than now, and had in reality very little to learn, consequently 
his degree of training was not so important a factor as it is now. In 
the present advanced— and always advancing— artillery age, a man is 
literally overwhelmed with the amount of knowledge required of him, 
and owing to this and various other causes he knows very little. The 
principle of these causes are probably— 1. There is very little system 
in the training and instruction. 2. The gunner finds that increase 
of pay, employment, and advancement to non-commissioned rank is 
chiefly dependent on qualifications other than those pertaining to a 
knowledge of artillery duties. 

A classification then might be made somewhat on the following 
principles ' . 

Recruit Class. After a maximum term of six months in this class ; 
the recruit having satisfactorily passed through the ordinary marching 
and carbine drills, and the drills of the 64-pr. gun, or a gun of about 
that weight, and practice from the same, would be placed in Class III. 
on a higher rate of pay, Id. or 2d. per diem more, his pay whilst a 
recruit being rather less than at present. Should he fail to pass 
into Class III. at the end of six months he should be either dis- 
charged or drafted into another branch of the service for which he 
might be considered more fitted. 

Class III. In this class the gunner would be taught 

1. The drills and exercises of such heavy guns up to 12*5-in., 

about, as means existed for his instruction. 

2. Operations of moving, mounting', dismounting ordnance up to 

12 tons, at least, by various means. 

3. A good general knowledge of all ammunition. 

Having passed a satisfactory test both practically and by written 
questions in these subjects, he would be passed into Class II. at a 
higher rate of pay (Id. or 2d. per diem additional). 
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Class TL In tHs class lie would be taught 

1. Laboratory operations^ such as making up cartridges^ and 

filling shell, heading md unheading gunpowder barrels, 
&o., and all the practical duties of magazine men and a 
general^ knowledge of the nature of explosiyes, and of the 
precautions necessary in dealing with them. 

2. He would receive more detailed instruction in ammunition of 

all descriptions. 

3. Instruction in the methods of removing and replacing the 

fittings of guns, carriages, and platforms. 

4. Further detailed instruction in laying at fixed and moving 

objects j the instructional target being largely used for this 
purpose j a record being kept of each man^s capabilities in 
this respect, great importance being attached to the 
desirability of every man being able to lay a gun fairly 
well, at any rate. 

Having passed a test in these subjects he would be advanced into 
Class I. at a higher rate of pay (2d. per diem additional). 

Glass L This class would consequently consist only of well-trained 
men, and a good character and certificate of education should be 
obligatory for admission. All full and acting non-commissioned 
officers would be appointed out of this class, by selection, and after 
passing a further examination. Range and position finding, signalling, 
and other special matters would be learnt. 

It might be objected that by this system the whole battery would 
be undergoing instruction and the ordinary daily routine of work 
would be interfered with. This would not be at all necessary, pro- 
vided that in every garrison it was ruled that gunners were not to be 
employed on duties other than those pertaining to artillery work. 

It would only be necessary for the battery to keep a daily record of 
the work or drill in which every man had been employed, and in 
detailing the men, to ensure that each had an opportunity of a certain 
number of days or hours attendance at those duties, in which he would 
be called upon to be proficient, before passing into a higher class, at a 
higher rate of pay. Work and instruction would thus go together 
and the work would be better done. 

Noh-Oommissioned Oeeicers. 

A sergeant should be placed in charge of each section or fourth part 
of a battery. Promotion to sergeant being dependent on passing a 
special examination, which would be waived only in the event of the 
man having obtained a gunnery certificate. 

With regard to the latter the long course of gunnery should be 
shortened to six months, and young non-commissioned officers should 
be sent through as a rule, and the course arranged for Garrison 
artillerymen only. The course for Horse and Field non-commissioned 
officers being entirely separate. 

Under each sergeant in each section of the battery, there should be 
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a corporal^ whose duties would be more particularly to drill squads at 
their daily iustructious and replace the sergeant in charge of the 
section when necessarily employed on regimental or garrison duty. 
The sergeant and corporal should never be both away from their 
section^ unless from sickness. A bombardier and two acting 
bombardiers should be appointed to each section. 

Including the sergeant-major and pay-sergeant there would be six 
sergeants as at present on the strength of a battery^ and the 5th 
corporal and 5th bombardier^ not accounted for above would be the 
juniors of that rank^ and would take the place of their equivalents in 
any section when necessary or perform any duties required of them^ 
being absorbed in their turn into a section. 

Oeeicees. 

In the case of lieutenants^ two should always be present with a 
battery^ each in charge of and entirely responsible for his half battery. 
They should carefully supervise the instruction of their men^ and 
also be responsible for the record of the work in which each man is 
daily employed. When actually present with their battery they should 
receive a daily allowance (additional) of 2s. per diem. 

Captain . — He should be responsible more especially for the drill and 
instruction of the battery ; and be required to give a certain number 
of hours of theoretical instruction weekly himself in the lecture room. 
It should be provided as far as possible that the Captain should 
possess a gunnery certificate, in which case he should receive a daily 
additional allowance of 2s. 6d. a day and forage for a horse. The 
position of Captain of a Garrison battery would then be more valued 
than at present, and the pay more in proportion to the responsible 
duties he would be called upon to perform. 

Major , — When actually in command of a battery he should receive 
3s. a day command pay. 

It is believed that only by some such means as these, can Garrison 
batteries be officered by willing hands, taking into consideration the 
obvious advantages officers of the other branches of the artillery 
possess over their brethern in Garrison batteries. 

With a view to prevent the interruption caused to any system of 
proper instruction, &c., when officers are constantly changing and for 
other reasons not touched upon, it should be a rule that when once 
an officer has joined a battery in any rank, he should remain with 
it at least two years without exchanging. 

In order to secure a uniform system of good instruction throughout, 
there should be drawn up two text books, one a manual of drills and 
exercises ; the other a manual of materiel. The latter containing in 
a clear and concise manner all that a practical artilleryman should 
know on that subject. 

To every battery a room should be allotted as an instruction room, 
which should be provided with models, diagrams, books, &o. It is 
more than probable that as soon as non-commissioned officers and 
men began to see the practical advantage to themselves of acquiring 
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knowledge tkey would constantly make use of sncli a room in tkeir 
leisure time also. All drills and exercises skould be arranged so as to 
interest tke squads as mucli as possible^ and with this view, all drills 
oi trained men should be an exact rehearsal of what would take place 
on actual service. It is frequently a matter of complaint, that the 
men do not know their drill owing to their being so frequently 
employed in other duties. But is it not possible to render gun drill 
of more value and more interesting to a detachment by imparting to it 
more varied instruction ? Ordinarily the gun is loaded, run up, laid, 
and fired, and a change rounds take place, when the same is 
repeated over and over again, until the welcome order to replace 
stores puts an end to what in many cases has been a pure farce. In 
fact such drill is applicable only to recruits. In the case of drill for 
trained men the following details would probably assimilate the drill 
more nearly to actual service : — 

The gun detachment should be composed only of such numbers as 
work at the gun : an ammunition detachment also under a non-com- 
missioned officer should be told off for one, two, or more guns, according 
to the construction, &c., of the battery and ammunition stores. The 
strength of the latter and also the duties of each number, which must 
vary in each battery, or work, being written up on a board in every 
battery, the strength and duties of the gun detachment, for each 
being also posted up. 

With regard to the gun detachment, it should be decided before- 
hand what trained number is to succeed No. 1 in the event of accident. 
Changing rounds, except for elementary drill in slow time for recruits 
and partially trained men, should be seldom carried out, and it would 
be preferable in the case of a battery having charge of a certain 
portion of the defence of a work that every man should have a specified 
number in a gun or ammunition detachment or be detailed for some 
specified duty, which place he should occupy at all important drills in 
conjunction with other batteries, as also when actually engaging an 
enemy. Without losing his knowledge of other duties he should be 
perfect in every respect in his acquaintance with his own particular 
duty. 

At all drills, except in the case of elementary gun drill, the shell and 
cartridge lifts should be invariably used, ammunition stores open, and 
ammunition, whether drill or not, brought up from the proper places. 
Wedge wads and gas checks brought up and used. Dummy fuzes of 
exact external appearance to the Service ones should he fixed. 
Range-takers and look-out parties should be all at their proper places. 
Those lamps should be all lit, which are required in the ammunition 
floor below by day. The drill as above should be carried out after 
dark as frequently as by daylight, when the fighting lanterns, &o., would 
be used. It is only by a weekly drill at least, of this nature being 
carried out, both by day and night, that we can hope to maintain the 
gunners, the batteries, and the works and their fittings and arrange- 
ments in a perfectly prepared condition, and capable of affording the 
maximum of resistance to an enemy. 

In addition to the above drills, which are equivalent in a measure to 
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the company or battalion drills of an infantry regiment/ there should 
take place periodically in all fortified places, general drills of all the 
batteries in conjunction, corresponding to brigade drills of infantry^ 
these drills would in fact be an almost exact rehearsal of what would 
take place in a siege. And here, let it be noted, that such rehearsals 
would have far more reality about them than the manoeuvres of 
ordinary field days of the three Arms. For the fortress artilleryman 
knows beforehand the precise point from which the enemy^s attack 
will come ; and he alone, of all soldiers in the Service, drills beforehand 
on the exact ground where the encounter may at any time take 
place. Surely with such knowledge, given only well-trained men and 
thoroughly efficient materiel^ the result should be assured. 

Concerning then, what may be termed /^fortress artillery tactics 
these can only be studied and perfected by frequently placing all the 
batteries (men and materiel) under one head ; the men occupying those 
portions of the line of defence with which their previous training 
has made them perfectly familiar. 

With a view to carrying out this idea, then, one of the first matters 
of importance would be to fix the position of the responsible head 
under whose directions the whole of the guns are to be fought; and 
also those of such officers under him, who are in charge of cei*tain 
portions of the defence. These positions, unlike those of ordinary 
commanders in the field, would as a rule be unchanged ; and conse- 
quently they can be prepared beforehand, (even in fortified places 
where all the latest modern appliances do not exist) with arrangements 
that would give to the commanders proper means of exercising com- 
plete control over their batteries. Protection from weather and shelter 
from an enemy^s machine guns, or shrapnel fire can be provided in any 
fortress, when once the positions have been fixed upon. 

The next matter of importance would be to place the fixed posts of 
commanders and all the batteries in communication with each other by 
the best means possible on the spot. Failing telegraphic or telephonic 
communication, very efficient transmission of orders, &o., may be main- 
tained by a properly organised staff of well trained signallers under 
an experienced and responsible officer. These signallers should be 
provided by the infantry, who would usually be available in all lai'ge 
fortified places. The same men should be always employed until 
relieved as a whole by others, and they should be so constantly 
practised, as to be able at any time to take up their positions at once, 
and establish a chain of communication by day or night throughout 
the position. ' 

If gunners are employed at this work they are taken away from 
their guns at a critical time ; and, besides, they are less likely to prove 
efficient signallers than the infantry who have more time at their 
disposal for special work of the kind. A mere ability to read and 
transmit quickly the letters of the Morse alphabet by the methods in 
vogue by day^ or night is not sufficient to ensure reliable signalling, 
constant training and working together of the groups of signallers is 
absolutely indispensable. 

In respect also to the employment of infantry, as an adjunct in other 
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ways to artillery, there are certain duties even in the Service of tlip 
heaviest ^ns that can very well be performed by very shghtly trained 
men; but ih should be clearly determined beforehand what these 
duties are to be, and these, and these only, should infantry soldiers be 

tangM. 

These general drills then would have for their object the practising 
and perfecting of the system of defence, which has been prepared 
beforehand down to the most minute detail. It should be constantlv 
practised either with or without actual gun practice at a towed target 
But in either case small blank charges for each gun should be liberally 
allowed to be fired from those whose front is necessarily masked in 
peace time; and from all, when actual gun practice is not expedient 
The cost of these rounds of blank would be small in comparison with 
the value accruing to the better training of the men, and to the 
perfecting of the system, the commander being able to detect at once 
many mistakes or delays in carrying out his orders, which would not 
otherwise be apparent. 


It is to be understood that at these artillery field days, or defence 
rehearsals, the officer in charge of the whole line of defence should 
from his well-chosen commanding position, be able to determin^ 
generaUy which guns should be employed for a specific purpose and 
also to designate the object in view. The details of obtaining the 
result required in the most efficacious manner being left to those in 
charge of certain portions of the defence. Thus, for example the 
commander might be supposed to communicate to the officer in charge 
of the eastern portion of the defence engage enemy’s ship (J) at 
anchor with as many guns as possible with Palliser shot till further 
orders;” to the officer in charge of western portion " fire six rounds of 
heavy shrapnel, 10-inch or over, against the deck and tops of enemy’s 
ship (B) steaming to the west,” or “ fire four rounds of heavy case shot 
against enemy’s torpedo launch (C) steaming in shore.” 

The officers in charge of the different portions of the defence should 
have no difficulty in carrying out such orders, provided the system 
under which they work their portions of the defence had been 
frequently rehearsed. The degree of efficiency of the result produced 
would of course depend, besides, upon the means at disposal. 

With modern guns, position finders, telephonic or telegraphic 
communication between batteries, and use of electric light, &c. 
results could be obtained quite incomparable with what one might 
expect, from the armament and appliances usually to be met within 
fortresses unfortunately. But unless a proper scheme of defence has 
been_ thoroughly worked out in all its details, commencing with the 
training of the recruit gunner and working upwards, and unless such 
a system has been thoroughly perfected by frequent practising, it is 
useless to expect that a modern armament and its necessary scientific 
concomitants, will produce a much better result than would be obtained 
from a defence relying entirely on obsolete weapons and means, Nay, 
more, it is assuredly the case, that every day it becomes additionally 
necessary, unless bitter failure is to happen in critical times, that. 
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fortress artillery tactics ^as we may term tHem^ should become a 
'.study. 

In conclusion, it has been acknowledged by all who haye any 
knowledge whatever of the subject, that the service of fortress 
artillery can only be learnt by long practice and experience, and *that 
it is a branch of the service requiring above all things a special 
training for its officers and men. Let it then be so considered, and let 
not officers and men be blamed because their training and instruction 
sometimes fall short of real excellence. Let, however, the fortress 
artilleryman always bear in mind that even with inferior tools good 
work may be turned out, and that superiority of tools will never make 
up for lack of knowledge on the part of the workman. 
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THE 

EXPEDITIO]^ TO THE HXIBY MIXES 

OE 

UPPER BURMA. 

(A SHORT SKETCH.) 

. . ■ BY ' 

CAPTAIN ;w.. N. LLOYD, R,A. ^ V; x 


Of tlie many expeditions, marclies, conntermarctes and actions that 
have taken place during this arduous . campaign, it is impossible to 
point to one in particular as being the most important from either a 
military or civil point of view, but lean assert with confidence,, that 
both in this country and in England the' expedition to the Ruby Mines 
has attracted the most attention, possibly from the fact .of the name 
being attractive, and that the expedition was important is also certain. 
When it was known at Mandalay that an expedition was to start for 
the mines, officers clamoured to :be.. employed, as it was known that 
there would be much interest attached to it, that the Shans would 
certainly fight, and then again - there were bags of rubies looming in 
the ^ distance '! Being among those fortunate ones, 1 was ordered: to 
leave Mandalay on 10th December, with my Subaltern, Lieut. Parker, 
R. A., and the Gardner Machine Guns (which I had just organmed ' and 
equipped for service) and to join the ..main body of the Ruby Mine 
Column at Sagacloung.' 

The base of supplies of the expedition was a place called Khyannyat 
on the Irrawaddy, about 80 miles north of Mandalay. A force had 
been despatched to this place in: November to open out the road leading 
to the mines ; great difficulties had been experienced both from the 
ravages of fever, dyseiitry and cholera, and also during the road 
making; at the date on which we started for Khyannyat this force had 
cut its way as far as Sagadoiing, some 38 miles from Khyannyat at 
the base of the mountains. The country between these two villages 
was covered with dense jungle, and perfectly flat ; even during this, 
the cold season, the climate was exceedingly, unhealthy, and during the 
rains it would be, I should say, simply deadly. Naturally then the 
advance of this force had been slow, the jungle had to be cleared step 
by step, while sickness thinned the ranks; they had been twice 
attacked by the Shans, but had driven them back with loss, and were 
now established at, Sagadoung. 

Leaving Mandalay with my .guns on 10th December, in the same 

9. Voii. XY* ■■ , ■ 
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steamer with Sir F. Eoberts (who was proceeding on a tour of 
inspection) we reached Khyannyat on loth j here we disembarked, 
and on the 15th set out for Sagadonng under escort of 100 men of 
the South Yorkshire Eegiment. We met with no opposition from the 
enemy, and reached the main body on the 17th. We found that the 
43rd G-oorkha and South Yorkshire Eegiment had been considerably 
reduced in numbers by sickness, while of the 300 Bengal Sappers and 
Miners originally sent out in November, only 120 men remained fit for 
duty. 

Active preparations were now made for an immediate advance np 
the mountains, and on the 19th, taking 10 days’ rations with ns, we 
commenced the ascent with the following force 

350 men of 43rd Goorkha Eegiment under Ool. Giibitt, 

150 // South Yorkshire Eegiment under Oapt. Earle, 

100 Bengal Sappers and Miners under Lieut. Petree, E.A., 

2 mountain guns and 2 machine guns under Oapt. Lloyd, R.A., 
together with the hospital and transport, consisting of about 700 mules. 

The whole force was under the command of Brig.-Gen. Stewart, 
A.-D.-C., with Major Neville Chamberlain as D.-A.-A.-G., and 
Oapt. Hume, A.-D.-G. as Intelligence Officer. 

Mr. Streeter and Major Bill, representing the firm of Messrs. 
Streeter & Oo., also accompanied the column. 

Our road at first lay in a south-east direction, and was really nothing 
more than a goat track, very rocky and precipitous, through thick 
jungle, with many obstacles, both natural and artificial, strewn in our 
way. Halts had to be called continually; sometimes, perhaps, the 
sappers had to remove a huge tree, sometimes to administers dose of 
dynamite to an obnoxious rock! We struggled on, however, 
anticipating a fight with the enemy, and feeling that at every step the 
fever stricken plains were being left further behind us. On the first day 
we covered seven miles in eight hours, having advanced to a village 
supposed to be L uikor. W e pushed on again on the folio win g morning, 
the road became worse, and the unfortunate mules, although lightly 
loaded, experienced great difficulty in overcoming obstacles; so much 
so that at 4 o^clock, when the column reached the camping ground the 
baggage animals were still struggling on some way in rear— we had 
only covered three miles of ground 1 Night came on and overtook 
the poor mules before their day’s task was completed ; the darkness 
on the jungle path was intense ; the mule drivers became terrified, 
the animals, not being able to see a yard in front of them, fell over 
rocks, into holes, and some down the khud,— confusion reigned supreme. 
In this country one mule driver is detailed to three mules, he leads 
No, 1, while 2 and 3 are hooked on in rear by chains, so that they 
must perforce follow No. 1, or have their necks dislocated. So, in 
many cases, if No. 1 fell, 2 and 8 came down with him, and in this 
manner the road became completely blocked ; mules bellowed, drivers 
yelled, Europeans gave orders, and thus was night made hideous. 
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However^ remeinibermg our old friend Horace^s mB^xim Jeqmm. 
memento relus in arduis^ servare mentem,^ tliosenot engaged in extricating 
mules acted accordingly^ by lighting a huge bonfire and singing 
popular airs of the day^ until the arrival of tents and blankets. By 
the aid of torches^ lanterns^ and a quantity of bad language, the last 
mule was brought into camp about midnight, but the baggage had 
been mixed up to such a degree that it was hard to find one^s 
belongings. We halted at this camp on the following day, as we had 
to construct a stockade, and we were thus enabled to pull ourselves 
together and recover lost baggage. At daybreak on 22nd, we moved 
forward again, having taken in another 10 days^ rations per corps. 
The road was still most difficult, we reached the village of Nampote at 
about 11 a.m., and found it deserted, the entrance having been 
barricaded, and a stockade constructed which overlooked the road. 
While halted here the Shan scouts let us know, for the first time, of 
their presence, by firing four or five shots at us from the jungle above. 
Having parked the baggage in the village under an escort, a recon- 
naissance in force was at once pushed forward, which found, at about 
two miles from Nampote,a strong stockade, constructed among the rocks 
in thick jungle, recently evacuated ; the enemy^s fires were still burning 
in it. The Infantry were sent further forward and came across a small 
body of about 40 Shans quietly retreating ; these having been scattered 
by a few volleys, the Infantry retired, and the stockade having been 
destroyed, the reconnaissance returned to the village and encamped for 
the night. 

On the following day we advanced again, but with caution, as we 
fully expected to encounter the enemy. Not far from the spot where 
we had seen the Shans on the previous day, our road wound down 
through long grass into a rice-growing valley, watered by the Myin 
river ; here we made prisoners of seven villagers belonging to a trading 
tribe called Li Shaws, who gave us valuable information regarding the 
dispositions of the dacoits hired by the lessees and merchants of the 
ruby mining districts to oppose our advance. We halted at Pyaun- 
gaung, having done a six-mile march in eight hours ! We pitched 
our camp in some damp rice fields — and precious cold it was ; we were 
now at a height of 6,200 feet, the thermometer at 7 o^ clock next 
morning registering 6^ of frost. Some shots were fired into camp 
during the afternoon from the neighbouring jungle, but the offenders 
were quickly turned out by a few Goorkhas. 

Next morning, the 24th Dec., the wretched natives of our force 
were so benumbed with the cold, that tents could not be struck or 
baggage packed until they had thawed sufficiently, so a forward move- 
ment was not. made until 9 a.m. 

Prom information received we expected to come in contact with the 
enemy, so we marched in fighting formation, and had covered some 
three or four miles, when the enemy were reported in stockades to our 
front. At this place, called Ingand, the road forked, one path leading 
to our right front over a high pass to Kyatpyen, and the other to our 
left front over the Toan-me-Daik Pass towards Mogok. The Shans had 
stockaded themselves at the top of the former and at the foot of the 
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latter pass/ Ibotli stockades being concealed from view in the dense 
. forest jungle. : The enemy^s positions were indicated only By a thin 
line of smoke which rose through the jungle. ' These fires, had been 
foolishly lit as signals/ and little were they aware of the assistance 
thus given to ns. . 

It appears that they intended to take our force in I’ear by whichever 
road we might march — ^if we selected to attack the right stockade^ 
then the Shans from the left would swoop down on bur rear^ and vice 
versa. General Stewart determined to attack the rights as our road 
lay to the left;, and accordingly ordered Lieut.-OoL Skene with some 
IhO Goorkhas and South Yorkshire Eegiment to turn the enemy out. 
A capital position was found for the Mountain Guns and the Gardners 
on a knoll in the valley/ from which not only the Passes could be 
shelled^ but also the road between the enemyb two positions completely 
swept^ thus effectually protecting Col. Skeneb left flank. The Infantry 
advance was carried out under fire from the guns, which made some 
pretty practice, dropping several shells at 1600 yards range into the 
smoke which indicated the enemy^s position. One of these shells was 
fortunate enough to dispose of three Shans and to wound seven others. 
While thus engaged the Shans from the left made a feeble attempt to 
carry out their tactics by coming to the edge of the jungle in rear of 
Col. Skeneb advance and amused themselves by opening fire on the 
guns. We turned the machine guns on to them, and were not after- 
wards bothered. The guns now ceased firing as our attacking 
force was nearing the stockade. A long and anxious time elapsed 
before the first shot was fired from the jungle. The fight commenced 
with dropping shots, developing at last into a roar of musketry, amid 
which could be distinguished the crack of the rifle, the boom of the 
jingal, and the roar of the old Brown Bess. After about ten minutes 
there was a lull, followed by a few rapid volleys, and a ringing British 
cheer which told us that the stockade was ours. Only two of the 
South Yorkshire Eegiment were wounded, one very severely, poor 
fellow, his leg being shattered above the knee by a charge of slugs at 
close quarters. The density of the forest saved many a life, as an 
inspection of the trees will prove. It was too late in the day to attack 
the left stockade when CoL Skeneb force returned, so camp was 
pitched for the night at Ingank. Dec. 25th broke on real Christmas 
weather, it was bitterly cold, hoar-frost lying on the ground, while ice 
was cut out of many a warriorb basin. The General determined to 
halt for the day, as a convoy of provisions was expected, and a post, 
in the shape of a stockade, had to he constructed. 

After a Christmas sermon from Padib Adams, OT; we all set to work 
to prepare for as merry an evening as possible : although Officers were 
only allowed one mule each to carry their tent, chair, and their baggage, 
I nevertheless noticed one ingenious and provident ^^Suh ^^ who pro- 
duced a plum pudding from a kerosine oil tin, and another, an old 
campaigner, no less a luxury than two bottles of Perrier Jouet '74 ! 

It is a poor heart that never rejoices,^^ and notwithstanding the 
surroundings, we spent a really merry evening, which ended in a 

sing-song, and then toddled off to our blankets ready for an early 
sfart/and the Shans, next day. 
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We advanced on the following mornings orders having been issued 
to the effect that the baggage was to remain in camp under a guard 
until the column should have cleared the gorge. Our advance was 
conducted with the greatest caution^ as this is a war of ambuscades, 
and to knock one^s head against a stockade is a matter of the greatest 
facility, for they are generally arranged in such a manner as to be 
completely hidden by jungle, and invisible at 50 yards distance. I 
must mention that General Stewart had sent out a reconnoitring party 
on Christmas Day, who reported that, to the best of their belief, the 
large stockade was deserted, and this intelligence unfortunately proved 
to be true. I say unfortunately, because we had been looking forward 
to giving the Shans a good lesson, and were therefore disappointed; 
as a matter of fact, the evacuation of the stockade removed many 
difficulties. The road to the mines was now open to us, and we had 
no more wounded to attend to, or dead to mourn ; for most assuredly 
many would have lost their lives had the enemy held their position — it 
was immensely strong, in fact almost impregnable in European hands ; 
every means for slaughtering us having been devised, even to huge 
rocks being ready to roll on our heads. The approach to the stockade 
was steep, abaiis of every description was strewn in oiir path, strong 
flanking stockades had been constructed so as to bring our advancing 
troops under a heavy fire while endeavouring to overcome obstacles. 
As it turned out we should have completely routed the Shans had they 
clung to the position, as a force of 150 Goorkhas, which had been 
despatched to turn the position, arrived in rear of the stockade within 
two minutes of our arrival in front, which was a most creditable and 
well-timed movement, whereby a severe lesson would have been ad- 
ministered. Having destroyed the stockades, we crossed the Toan- 
me-Daik Pass, and descended by a most precipitous and rocky track 
towards the Euby Mine Yalley, halting for the night at an open spot 
some two miles from Mogok. The last two or three miles of the road 
had been cut up by water channels, dug for mining operations, making 
the already miserable path almost impassable for baggage animals. 
Consequently, our animals were once more on the march when dark- 
ness overtook them, and they suffered considerably, poor beasts. The 
mule is truly a wonderful animal, as this campaign has demonstrated. 
I have seen a mule fall down the khud, some 20 or 30 feet, with his 
load on, he will hit rocks and trees with great force en ronte^ and you 
inwardly ejaculate* — Well, he^s a stifffo,^*^ — but no ! Take off the load, 
pull him up, and he will shake himself, and appear as jolly as a sand 
boy. On this particular night the transport officer was out on the 
road until 3 a.m., digging animals out of holes and bringing in 
.■stragglers. 

We moved off again at daybreak next morning advancing slowly 
and cautiously, as an attack or ambuscade was by no means improbable ; 
having marched about two miles without opposition, we at length 
arrived at a low ridge of hills overlooking the town of Mogok. 

Here a sight, long to be remembered, presented itself, a long narrow 
valley, shut in on all sides by fine jungle-clad hills, a mountain stream 
wending its way down the centre of it, while under the hills. 
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IXPIBITION TO THE ETTBY MIHES. 

picturesquely set off by scattered groups of tapering pagodas aud 
carved kyoungs^ nestled the two prosperous villages known as Mogok; 
in the distance, on diff erent roads, were the inhabitants raoving off with 
all their goods and chattels, and here and there men hurrying from 
their houses carrying off the last of their property. The two villages, 
which contained some 600 houses and 300 pagodas, appeared to be 
deserted, and not a head of cattle was to be seen. Wliiie we were 
taking in this remarkable and picturesque scene,- — ^which strongly 
reminded me of a picture described by Ryder Haggard in King 
Soloxnon^s Mines,^^ — w© obser^^ed two or three men advancing from the 
opposite village bearing a flag of truce ; the Greneral interviewed them 
and found that they wished to submit unconditionally. They, of course, 
had taken no part in opposing us, they were peaceful villagers, so they 
said, and the dacoits had looted them ! The General taking these 
assurances cum grano salis/^ informed them that if they disarmed and 
returned to their homes, their lives and property would be respected. 
We happened to know for certain that some five or six hundred of these 
very villagers were the garrison of the large stockade which we had 
found deserted ; it was our policy, however, for the present to ignore 
this fact. 

Rive or six days elapsed before the Shans, having gained a certain 
amount of confidence, returned with their wives and families to their 
homes. At the time I now write, Mog6k has assumed its normal 
aspect, all is peaceful and tranquil, the cattle can be seen feeding on 
the rice fields, business is brisk, mines are being worked, and a large 
fair is held every five days in the market place, where our little 
Goorkhas may be seen making love to the Shan ladies ! We are now 
able to buy cattle and fat pigs, whose size and condition would com- 
pare favorably with the best prize Berkshire ,• vegetables are 
plentiful and in variety, consisting of tomatoes, beans, yams, cabbage, 
melons and pumpkins, while peai-, peach, plum and apple trees flourish 
in the small gardens which surround the houses. Having secured 
ourselves at Mogok, columns were despatched to the chief villages in 
the district to establish the British rule. The old village of Kalke 
was occupied without opposition, but at Mainloung our force found the 
dacoits, under the celebrated Kunsine, strongly stockaded. The 
Goorkhas and South Yorkshire Regiment soon settled matters by 
charging home and driving them out at the point of the bayonet, 
killing six, wounding several, taking thirteen prisoners and some 
cattle. Kunsine escaped, leaving his fur coat behind him (which after- 
wards adorned the manly form of our Intelligence Officer) ; he, 
however, subsequently submitted, and having been reinstated on the 
Mainloung throne by our political officer, is now, curiously enough, 
oiir sworn ally, 

A column was also depatched to Tebetkyen (on the river) Kalk^ 
to come to terms with another celebrated dacoit, Po-kwa, who submitted 
at once. This Kalk4-Tebetkyen route will in future be utilized as the 
line of communications to the Ruby Mines from the river, as w© 
discovered that it is some 25 miles shorter than the Sagadoung- 
Khyannyat route, which will be abolished. In this m 



EXPEDITION TO THE RUBY MINES, 


441 


surrounding district^, witMn a radius of 25 miles of Mogok, has been 
gradually subdued^ and at the time I write^ is to the best of our belief, 
peaceful and free from strife and brigandage. 

As regards the Ruby Mines themselves, they have not as yet passed 
into the hands of Mr, Streeter, bub terms will soon be agreed upon 
between that gentleman and the government. Meanwhile the Shans 
can work the mines by obtaining a licence from our political officer, 
who imposes a tax of 25 per cent, on all stones sold. 

The Ruby mines are of four kinds : the most valuable and productive 
being gullies formed by the action of the water on the sides of the 
hills; next to these come the mines formed by shafts sunk into the 
hill side, and lastly, wells which are sunk in the valley, and are of two 
descriptions, namely, the deep (20 feet) and the shallow (4 feet), where 
the first ruby-bearing stratum is found. Pew, if any, good rubies 
have been shown to us since our arrival ; stones of value are, I fancy, 

I sent direct to the Mandalay market; but rubies and stones of sorU 

are offered for sale ad infinitum, and you will scarcely believe it, that 
j here, at the very mines themselves, glass is palmed off on the unwary ! 

; I hear on the best authority, that our Post Office officials opened a 

large packet addressed to the Ruby Mines, expecting to find percussion 
caps, but to their astonishment the contents proved to be rubies from 
Birmingham ! It is stated that a Shan merchant having disposed of 
I £5000 worth of rubies in England, at once invested £2000 in glass. 

Only last week two beautiful looking rubies (?) were handed to me for 
sale, but with Mr. Streeter’s assistance I was not only able to pro- 
nounce them as glass, but at the same time invested the wily Shan, 
who presented them, with the Imperial order of the boot ! ’’ The 
inhabitants of the mines are well-to-do and extremely independent ; 

" the actual minei’S are either Shans in their enormous broad-brimmed 
straw hats and baggy trousers, or Chinamen in indigo blue ; but of 
: late a new miner, keen and determined, has made his appearance ; it 

^ is noticed that he works with great zeal but with small results, 

this miner may be observed from sunny morn till dewy eve ” over 
the mouth of a pit, his head and shoulders hidden, while a back view 
presents to the eye a huge hob-nailed boot with enormous breadth 
of beam — it is no other than our old friend Tommy Atkins ! However 
small his success at ruby mining may be, he has, during this campaign, 
done right good work in his proper sphere, and I hope the time has 
now arrived when his services will no longer be required, but that the 
country, which we have taken over with such difficulty and loss of 
life, may hereafter be peaceful and prosperous, and prove itself to be 
a valuable acquisition to the British Crown. 


Moaos; Efjbt Mines, 
March 5th, 1887. 
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QUIOK-EIRING GUNS. 


A comparison of the most important systems, with the results of various 
experiments collected from the best sources by K. K. Marine 
Artillery Engineer, W, Puckerma. 

The iiitrodiiction of quick-firing guns is due to the development and continued 
improvement of torpedoes, since to cope with the tiny swiftly-moving steel-clad 
torpedo boat, guns of liigh power, comparatively small calibre, and great 
rapidity of fire had to be sought for and introduced. 

The first guns used against these boats were those of the Hotchkiss system 
37 and 47“^’^^ in calibre respectively, and the 38^^ Nordenfelt. But when 
new discoveries and improveiiients came to light everywhere almost daily, an 
effort was made in this country also to increase the power of oiir guns, for the 
existing mitrailleuses were clearly no longer adequate or equal to their tasks 
against the torpedo boats which were ever growing both in size and strength. 

There was a difficulty however in increasing the calibre of revolving cannon or 
niitrailleiises on account of the disproportional increase in weight brought about 
by doing so, and the general clumsiness thus induced, an especially obiectional 
feature in guns intended for the armament of ships or boats. An endeavour was 
therefore made to replace these weapons with the more powerful, less complicated, 
lighter, and cheaper quick-firing guns, now just making their appearance. About 
two years since experiments with Hotchkiss and Nordenfelt guns were instituted 
on a larger scale both in France and England, which resulted cliiefiy in favour of 
the former, and guns of this nature were accordingly introduced into both fleets. 
But the improvements in both systems are still carefully followed and kept in 
view, and great freedom of selection will, we believe, be exercised in any future 
le-armament. 


^ One millimetre = *03937 -in. 
9. Von. XV., , 
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Wliat tlie maximum calibre fox sea service sliouM be bas not as yet been finally 
decided. Tliis depends cluefly on the strength of the objects fired at, a factor in 
the problem which is itself continnally increasing, and also, in a somewhat lesser 
degree, on considerations affecting the strength of the gun’s carriage, especially 
the pivot, and the facilities for service, and general manageability of the gun itself. 

Until lately the 63”^°^ Nordenfelt gnn was the largest that had actually been 
made, and the Hotchkiss firm has remained satisfied with a gun of 57“”^ calibre, 
with which many experiments have been made and which has been introduced. 
Experiments with a view to increasing the calibre of Hotchkiss guns are however 
contemplated. The introduction of quick-firing guns must not be looked on as of 
importance for sea service only, for their use will undoubtedly be advantageous 
for field and mountain service, and for coast defence. The latest improvements 
in large calibre quick-firing guns are all tending in the same direction that those 
of small arms aim at, and an increase in rapidity of fire is the goal both are 
striving for. 

As regards quick-firing guns, experiments hitherto have shown that an average 
rate of 10, 14, or 25 rounds of aimed fire per minute, according to the system of 
construction, is all that can be looked for from even practised detachments under 
favourable conditions. 

The object of the present article is to give a short description of the “ material,” 
and a resume of the performances of quick-firing guns, so that some idea may be 
formed of what the latest patterns of this nature of ordnance are capable of 
accomplishing. 

1.— GrUNS OF THE HoTCHKISS SySTEM. 

These may be divided into two groups : — 

A. Long guns with high muzzle velocity. 

B. Guns firing the ammunition of revolving cannon. 

Both groups have the same breech mechanism and are only distinguishable 
by the length and construction of their barrel and the different ammunition they 
take. 

A. — Long Guns. 

Breech a?id Barrel, Creusot in place of Whitworth steel is now used for the 
lining of the bore. Guns of high muzzle velocity (that is long guns) consist of 
an inner tube and a jacket shrunk on to it, which holds the trunnions, has an 
opening in it for the breech block, and reaches to a little in front of the centre of 
gravity of the piece. 

Ammunition. Under this heading are included, cartridge cases, powder, pro- 
jectiles and fuzes. 

a. Cartridge cases. These consist of a steel disc at the bottom covered inside 
and out by a cap, and the body, which is formed either of rolled plates of brass or 
is ‘‘ solid drawn.” The percussion cap is the same as is used for small arms. 
The longer cartridges have primers passing through their whole length to facilitate 
ignition. 

b. Bowder, The French Og powder has hitherto been used for quick-firing 
guns, but experiments are now in progress with Dupont’s round grain powder 
of varying density. In the case of the 5 7''^“^ gun with the normal charge and 
projectile, tins powder gives a muzzle velocity of 569 to 579 metres per second. 

c. Brojectiles in use are common shell of cast-iron, steel shell, and case shot. 
The old pattern shells carried the fuze in the head, and had brass driving bands 
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pressed OB their bodies to talce the xiiliBg. In the newer patterns, however, the 
shell is tapped at the base to take the fuze. The shells are about four calibres 
long. The steel shells are constructed similarly to the others both as regards 
fuze and driving band. 

TkQ case shot have a conically shaped head. The size contains 50, the 
57“®^ 106 hard metal bullets. fe; 

' ' ' s 

d. Fmes. As stated already the old pattern shells had a fnze in the head, 
blit now a fnze is fixed in the base both for steel and common shell, and of the 
same pattern for each; safety wires keep the needle a certain distance from the 
striker till the giin is fired. The striker has a channel through it which is filled 
with compressed mealed powder. The fnze for the base is similar to that of the 
revolving cannon. 

Stands and carriages. These vary according to the service for which the gun 
is intended ami the positions in which it is to be mounted. For use on walls, 
the sides of ships, &c., &c., they are simply mounted on ^'pivots,'' working in 
fixed sockets, or on '' elastic ’h iron stands, and in either case do not recoil 
perceptibly ; but in boats, in which larger calibres are used, and where it is very 
desirable to diminish the destructive effect their discharge would otherwise have 
on the structure beneath them, they are mounted on carriages capable of recoil. 

a. The pivot stands are cylindrical and are made of bronze, widening out to 
a broad flange below, through which screws attach them to the deck or floor. 

h. The elastic or cinoline stands are composed of eight steel plates attached 
with screws to an octagonal pivot socket, into which the pivot fits, and rivetted 
below to a B-shaped plate of steel which forms the base. 

G. Boat carriages capable of recoil. The older pattern carriage consists of two 
parts, the slides, and upper carriage, the latter is formed of two steel sides moving 
on two parallel slides beneath. The recoil is checked by a cylinder and piston 
arrangement to which, the bottom of the carriage is attached. The passage of the 
piston through the cylinder is moderated by means of a spiral spring. The slides 
pivot on a centre in front, and are pro\dded with buffers in front and rear, and 
with two rollers behind for running the gun back. 

The advantages claimed for this carriage are, that its brake opposes an ever 
increasing resistance to its recoil, greater simplicity than hydraulic brake arrange- 
ments, its automatic re-extension, that it does not require any packing, or 
regulating, and finally the small distance it recoils, viz.^ : — 10-15^°^. 

B. Later patter'll. The discharge of quick-firing guns, especially those of 
large calibre, owing to their lightness, and the high velocity given to their pro- 
jectiles, has a very prejudicial effect on the construction of the ships or boats on 
which they are mounted. A remedy must be sought either in a very strong 
construction of the vessels, or in a special method of mounting the guns. In 
the case of the larger calibres this destructive effect is so great that it has been 
found impossible to mount them on fixed stands in boats, although such a method 
of mounting was in this case especially desirable, and they have accordingly been 
mounted on carriages which possess some capability of recoil. Such a carriage 
has been constructed by Mons. A. C. Koerner, of Paris, and Engineering^ in a 
notice of patents, gives a short description and sketch of it. 

In addition to this carriage Kmrner has also constructed a stand to be fixed on 
the deck for quick-firing guns, which by its elasticity admits of a slight recoil, 
and thus reduces the destructive effect on the vessel already mentioned. 

These stands will probably be those on which Hotchkiss guns are usually 
mounted. 


^ One centimetre = •3937 ins. 
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d. Wheeled carnages. These are similar to those already in use for field 
guns. They are all provided with brake arrangements to iniiiimize the recoil. 

Different naMres of gtms. There are several different descriptions of long guns 
made on the Hotchkiss system. 

1. The heavy 37^^ gun of weight of projectile with a penetra- 

ting power of at the muzzle, and a muzzle velocity of 600 metres. Two men 
are required for the service of this gun which can fire about 18 rounds per minute. 

2. The light 47“^”^ gun constructed by direction of the English Ordnance 
Committee for auxiliary defence of forts in the sea or on the coast, as w^ell as 
roadsteads and harbours. The penetration considered desirable was 1 -in. of steel 
at 1000 yards range, with a rapidity of fire equal to 12 rounds per minute. 
This gun was intended to be used on fixed stands in the embrasures of larger 
natures of ordnance. The weight of the gun actually turned out was about 180^"?. 
The projectile weighs and is capable of piercing a 2 ’8®“^ steel plate at 1000 
yards. It has a muzzle velocity of 520 metres, and can be fired 20 times in the 
minute. Thick indiarubber rings on the trunnions admit of a slight recoil of 
15 ^. 

3. The heavy 47^“ gun made to order for the Erench Haval Service as a deck 
gun to be used in a fixed position. 

The gun turned out weighed 230^8 and had a muzzle velocity of 610 metres. 
The projectile weighed 15^s and was capable of piercing a 7*5^’^ steel plate at the 
muzzle, a at 529 metres, and a 4*7^^“^ at 1000 metres. It could fire 18 

rounds per minute, 

4. The 57’^^’“ gun constructed to the order of the English Admiralty for the 
use of men-of-war. The conditions were—that the projectile should weigh 6 lbs., 

' (2-72^s) a muzzle velocity of 1800 feet (550 metres) per second, that three men 
only should be required for its service, and that it should be capable of firing 12 
rounds per minute. Maximum weight of gun and stand to be 10 cwt. (508^^^). 

The gun actually turned out weighed 370^^^, the weight of the projectile was 
2‘72^s, the muzzle velocity 560 metres, the penetration against steel was 8T®“^ 
at the muzzle, 6T®’^ at 500 metres, and 5*9^^“ at 1000 metres. For boat service 
this gun was mounted on a boat carriage. 

Shout Gtuns which fiue the Ammunition op the Revolving Cannons. 

These guns are intended chiefly for the armament of 2nd class torpedo boats 
and for the tops of ships. Their general construction is very similar to those 
already described, the barrel consisting of an inner tube with a jacket over it. 

'Natures of guns. The light 37“^“^ gun intended to be used for the armament 
of torpedo, sentry, and patrol boats. One man only is required for its service, 
who can fire 25 rounds of unaimed fire from it per minute. Its weight is 33^ 
that of the projectile 455 grammes,^ the charge of powder is 80&, and the 
muzzle velocity 402 metres. It can pierce with a steel shell 2*4®“ of steel at 
the muzzle, 1*5®^^ at 500 metres, and 7®“^ at 1000 metres. 

2. The short 47 and 53““ guns. Their barrels are constructed on the same 
principle as those of the revolving cannons. 

Capabilities of the guns. In order to give an idea of how the guns succeed 
practically it will best answer our purpose to detail the various experiments 
undertaken with them. 

The Erench Navy, being dissatisfied with the performances of the 37““ gun 


1 One kilogramme = 2*20 lbs. 

2 One gramme = 16*44 grains (Troy). 
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introduced in 1877 against first-class torpedo boats, liad already in 1878 entered 
' on a series of experiments wliicli had in view an increase of the size of the calibre, 
and ill the year 1883 the 47™“^ gun was selected as the weapon required. This 
giiii is not iiiconveniently heavy, has the high muzzle velocity of 450 metres per 
second, and can readily be served by two men. 

The Iheiich Field Artillery, too, commenced experiments in 1 8 7 7 which were to 
determine the most suitable calibre for mitrailleuses intended for the defence of 
ditches, &c. The shell-firing, and the 40“^°^ bullet-firing mitrailleuses were 
both tried, and the introduction of the 40^^^^ weapon decided on. 

BxjwrimeMts in Bemnarh 

The piece under trial was the 87^'^“^ qiiich-firing gun on a field carriage. With 
a charge of 112 grains of French powder, and a shell weighing 525 grains 
with a bursting charge of 25 grains, the recoil was scarcely appreciable, and the 
shell penetrated at 600 mbtres a wall and breastworlc of earth 22'8<^“^, and 
60 to in thickness respectively. 

The Hotchkiss gun came off well when tried with the field gun then in general 
use at known and iiiikiiowii ranges in the field, and especially evinced a great 
superiority in accuracy and facilities of service against moving objects. 

Mxjwriments in France. 

The French Kavy, as we have already stated, had found, after prolonged experi- 
ments, in the 47”™ revolving cannon, a weapon which could successfully combat 
first-class torpedo boats, its projectiles being capable of piercing their sides and 
boiler plates, and otlierwise injuring their machinery and vital parts, but it was 
found impossible to fiiTther increase the power of this gun without sacrificing its 
f iiglitne^^ and general liandiness. Invitations were accordingly issued to the l3est 

known firms to try and pi’oduce a gun of certain given ballistic qualifications, 
and fullilling certahi camditions as to rapidity of 

In tlie year 18S3 a heavy 47”™ Tlotchkiss gun and a Nordenfelt of similar 
I calibre were selected for trial. The Hotchkiss gun had a charge of 780 grains 

; of Freucli Cg powder, the weight of its projectile was T49^s, and its muzzle 

velocity was 610 metres per second. Its piercing powers were established by 
experiments as follows : 

1. Against oah : — *3 metres at 4660 metres range, 

i '4 ® 3800 a a 

j ‘On 3400 a a 

2. Against a steel g)late thick : — Even at an angle of impact of 30° the 

projectile pierced this plate at 4000 metres. 

3. Against iron pMes 6^"" thick i — The projectile can usually pierce these 
plates up to ranges of from 930 to 1030 mfees. 

4. Against iron pMes tUcJe : — These can be pierced up to a range of 500 
metres with the ordinary charge. 

5. Against if onn plates 10"" thicks — Piercing was effected when the striking 
velocity was not less than 595 metres, while with a striking velocity of 590 
metres penetration -was not effected. 

6. An iron plate 12®” thick on a backing of wood was pierced at the muzzle. 

^ In order to test the gun nnder as realistic conditions as possible a target 

representing a first-class torpedo boat was then fired at. At a range of 1640 
i mkres, when the striking velocity was 816 metres, several rounds pierced the 

t different coinpartinents, and did not strike the ground behind the target for a 

! distance of 1000 metres. It was finally established by the experiments that steel 
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shells could put a torpedo boat out of action at 2000 metres, and common shells 
at 1200 mMres were equal to a like task. As regards rapidity of fire the only 
results of any value were those obtained when hring at a moving torpedo boat, 
for there were a great many misstires when firing at a fixed target which rendered 
the experiments in this direction unsatisfactory. 

Two experiments were tried with a gun in a boat at a dummy torpedo boat, 
which was 28 metres long, 8 metres wide, and fioated one metre above the water. 
In the first experiment the boat containing the gun advanced towards the target 
at the rate of seven miles per hour, in the second experiment the target was also 
made to move at the same rate, so that a total relative velocity of 14 miles per 
hour was produced. 


The results were as follows : — 

Eapidity of fire per minute 


At a pace of— 

7 miles per hour. 14 miles per hour. 
... 4 rounds 5'5 rounds. 


Hits... ... ... ... ... ... 19 per cent. 6*4 per cent. 

Thus it is seen that the percentage of hits falls off rapidly as the rate of move- 
ment increases, and also that the rapidity of fire falls far below the supposed 
capability of these guns. At some previous experiments however the rapidity of 
fire guaranteed by the Firm was we believe arrived at. 


Experiments in England, 

A series of experiments were organized at Shoebuiyness in September, 1883, 
and March 1884, to test the 47^^ light shell gun with regard to its accuracy at 
difiPerent ranges, its rapidity of fire when firing at fixed and moving objects, and 
its penetrating power at various angles of impact. The piece was mounted on 
the universal pivot working in a pivot box in the embrasure of a 10-in. gun, and 
was served by two men, one of whom laid and fired it, while the other attended 
to its loading. The projectiles used were steel and hardened iron shells with the 
fuze in the base, and the ordinary common shells with fuzes in the head. The 
weight of the projectiles were 1 *5^2, the bursting charge of the shells 60 grains 
and the charge was of French Cg powder. 

The experiments comprised : — 

1. Shooting for a period of 8 minutes nX tlmee targets 1*83 x 1*84 metres in 
size, and at distances from 366 to 742 metres. 22 rounds were fired altogether, 
of which four struck quite close to the target, two fell somewhat further away, 
and three were hits. The remaining rounds were entirely wide of the mark. 

2. Shooting at a target 1*52 x 1*52 metres, which was moved directly across 
the range at distances of from 366 to 742 metres. 

a. Two hits were made in 20 rounds discharged in 1 minute and 25 
seconds. 

h. Out of 12 rounds fired in 50 seconds there was no hit, and one missfire. 

3. Shooting at steel plates. 

a. Steel shell at a steel plate 38“^^ thick at a range of 138 inMres— pierced. 

h. Steel shell at a steel plate 51”^^ thick at a range of 210 metres— pierced. 

c. Common shell at a steel plate at a range of 183 metres— the shell 

broke up on impact. 

d. Common shell at a 12*5®^®^ steel plate at 183 metres— pierced. 

e. Steel shell at a 2 5 *4’^ steel plate at 914 metres — pierced. 
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4 . Firing at a steel ^late placed at an angle to the line of fire. 

a. Common sliell at a steel plate 12-5*^^ thick, set at an angle of 45° with 

line of fire at a range of 183 mfees — ^pierced. 

h. A repetition of the former experiment with the same result 

c. Projectile, target, and range were the same as before but the plate was 

placed at an angle of 30° — pierced. 

d. Steel shell at the same plate, at a similar range, and placed at an ande 

of 20° — not pierced. 

e. Steel shell at a 25*4^”^ steel plate at a range of 914 metres placed at 

an angle of 50° — shell broke up on the plate. 

The gnn was laid with the shoulder piece, which was found a very comfortable 
and convenient arrangement. 

The breech mechanism -worked admirably, and every part of the programme of 
the experiments was carried out. 

The results q^iiite equalled the high expectations formed of the gun, and in 
some cases even exceeded what was anticipated, as for example when the pro- 
jectiles were found capable of piercing plates considerably inclined to the line of 
fire. 

Experiments at Spezia. 

In Pebruary, 1886, comparative trials were carried out by the Italian Navy 
with three types of quick-firing guns of 57^“ calibre. The guns experimented 
with were the Hotchkiss 6-pr. on an ‘‘elastic ” stand, the 6-pr. Nordenfelt on a 
recoiling carriage, and a 6-pr. Albini gun on a similar carriage. The experiments 
were intended to supply data not only with regard to the capabilities of the guns, 
but also -v^dth a Nim to determining the most suitable system of mounting such 
guns on board small transports, despatch boats, merchant vessels, &c., &c. 

The shooting was to comprise : — 

a. Belivery of shell fire for three minutes at a fixed target at a range of 1000 
metres. 

h. Tiring with shells at three targets, placed at different ranges, and inclined 
at different angles. 

c. Tiring wdth case shot. 

d. Tiring with steel shell at steel and iron plates of varying thicknesses, and 
inclined to the line of fire at angles varying from 15° to 90° 

Owing to a deficiency in the ammunition, to bad weather, and some other 
unlooked for causes, tlds programme -was not carried out quite in its entirety ; 
enough however was accomplished to establish the usefulness, the good shooting 
properties, and the handiness of the iveapon. The gun was -worked by three 
men, fired as many as 13 rounds per minute, and pierced a steel plate of 10®^, 
and an iron plate 13 ^“ at a range of 100 metres. The breech mechanism worked 
satisfactorily. Tlie accuracy was considerable, and there was no tendency to jam 
in extracting the empty cartridge cases. No case shot were used, and so no data 
in this respect were obtained. 

II. — G-itns on the Nobbeneelt System. 

Amniuiiition, mcluding cartridge cases, powder, projectiles, and fuzes. 

a. The cartridge cases are made of drawn brass and are capable of being 
reloaded and used several times. The larger sizes have a hoBow in the base for 
the cap from which primers filled with guncotton lead to the inside. 

b. Fowder. The grains of that for use with the larger natures are hexagonal 
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pxisinatic powder, and liave a slight indentation in their ends also® 

c. Frojectiles. Steel for use against armour plates, cast-iron common shells, 
segment, shrapnel, and case shot. _ 

The shells for use against armour plates are furnished for all calibres with a 
percussion fuze of simple construction. 

The segment shells consist of 16 rings of 8 segments each. 

The body of the shrapnel from the 40“^“ upwards is formed of steel. 

The above proiectiles are covered with a coating of galvanized copper from 
their bases upwards to about half their length, and have driving bands also of the 
same material. 

System of mounting. The Nordenfelt guns are mounted in a variety of ways 
according to the positions they are to be placed in, and the service they are 

intended for, i 

Gruns of 47^“^ calibre and sizes below it, and also the 57™^ gun with reduced 
muzzle velocity, are titted on fixed stands, or wheeled carriages without any 
hydraulic brake arrangements, while all larger natures are mounted on carriages 
which have hydraulic brakes. 

Tor field service a field carriage was made for the 47"^“ gun without any brake, 
while a similar carnage constructed for the 57™ gun was supplied with it. Both 
carriages are drawn by four horses. 

Natures of guns. There are several calibres suited to the service and purposes 
for which the guns are intended. 

All of them can however be divided into three groups : — 

1st group. Tor use on ships and coast defences. Here belong the 63^^^^ and 
the 57™ guns of high muzzle velocity. 

The 57^«^^ shell weighs 2*722^'^, and can pierce an iron plate 13^^^ thick. The 
charge for the gun is l-333^g and the muzzle velocity 640 metres. 

The greatest rapidity of fire arrived at was 25 unaiined, and 10 to 12 rounds 
of aimed fire per minute. ^ . 

The case shot contains 139 hard metal bullets of various sizes. 

The stands for this gun for use on board ship and in boats have been already 
spoken of. A carriage has been constructed for field service but has not yet 
been properly tried. 

The 47™ size seems at present to be the best suited for field service, and its 
carriage has also been found completely satisfactory. 

2nd group. Gruiis suitable for the defence of the ditches of fortifications and 
entrenchments. 

The light 5 7“”^ gun belongs to this group, and only differs from the gun 
already described in its shorter length and lesser weight. Its charge is •667^"^; 
its shrapnel shell contains 70, and its case shot (which weighs 3’68^s) 189 bullets. 
The muzzle velocity is 440 metres. This gun was mounted on a fixed stand, 
and was laid by means of a worm gearing uvorked by a hand wheel. The detach- 
ment is only two men who can fire 30 rounds a minute. The breech irieclianism 
is simple, the service of the gun easy, and it is not apt to get out of order in any 
way. 

The gun and stand costs about 2750 florins. The 4 and 47™ guns 
belong also to this group. 

3rd group. Guns for field service, viz., the 47™ for general use, and the 
42mia fox nioimtain service. The former weighs 15 2^^^^ the carriage 55 the 
projectile 36^^, and the charge *283^^, while the muzzle velocity is 443 metres. 
The latter weighs 76^ the carriage 171^^, the projectile lT34^^C 9'i^d the charge 
is *27^2. Both weapons can fire 32 rounds per minute. To this group the 38 
and 32“"^ mountains likewise belong. 
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Capabilities oe the Guns. 

a. Mxperiments at Spezia. 

At some trials witli the 57^®^ gun mounted on a carriage fitted with the 
hydraulic brake at a target 1000 metres from the shore, the piece was served by 
a detachment of three men, one of whom laid it, another attended to the breech, 
and a third loaded it. 

Two series of rounds were fired with a rapidity in the one case of 16 rounds 
in 42 seconds, and in the other of 14 rounds in 35 seconds. 

When firing at targets placed at different ranges, and in a variety of positions, 
a rapidity of fire of from 19 to 21 rounds per minute was attained. 

The following were the results against armour plates : — 

1. A 13^*^^ iron plate wns pierced at a range of 88 metres by a steel shell with 
a muzzle velocity of 597 metres. 

2. A steel shell with a muzzle velocity of 597 metres fired at a 10®“ steel 
plate at 83 metres — pierced both plate and backing. 

3. A hardened iron shell fired at a 18®“ iron plate at a range of 83 metres 
penetrated to a depth of 12®“ and then broke up. 

4. A hardened iron shell fired at a range of 83 metres at a steel plate inclined 
at 15® to the line of fire cut a long groove in the plate bnt did not penetrate it. 

A IJx2)erm€n't^ 

Some experiments were carried ont with a 47““ gun on a field carriage, but no 
exact data were arrived at, although a most thorough trial of the weapon had 
been intended ; still, fi*om wliat we can gather, it seems clear enough that the 
results were not so satisfactory as those obtained with the Hotchkiss guns in 
Denmark. 

c. Experiments hi Himia. 

In the year 1884 the Eussiaii Navy undertook experiments with a 38““ 
Nordenfelt weighing 138^^s, and with a muzzle velocity of 547 metres. 

Inexperienced men were found capable of firing 21 rounds per minute from it, 
while a detachment trained to its use succeeded in discharging 27. 

Eight targets at ranges varying from 192 to 640 metes were fired at, and the 
rounds were divided into series of seven rounds against each target. 77 per cent 
of hits were obtained. Experiments were then commenced against armour plates 
to test the. penetration. A target composed of four layers of steel plates 25““ 
thick, and 30®“ apart, and an iron plate of 10®“ thickness "were both pierced at a 
range of 107 metres. 

Three 12-5““ plates placed one behind the other 30®“ apart, and inclined to 
the line of fire at an angle of 45®, "were likewise pierced at the same range. 

At 213 ineires a 63““ steel plate with a 12*5““ steel hacking heliiiid it was 
also penetrated. 

The experiments were on the whole highly satisfactory; the breech-action 
worked well, as indeed did the gun altogether, and a considerable rapidity of fire 
was arrived at. The weapon may be said to have generally given a more favour- 
able impression than either the Hotchkiss, Baranovski, or Engstrom guns. 

d. Experiments in England. 

We need not enter into an account of the earliest experiments as they do not 
now possess any special interest, but in the year 1884, a 6-pr. (67““) Nordenfelt 
on a recoiling "carriage in a boat was subjected to a series of experiments at 
Shoeburyiiess, and was found to possess a rapidity of fire of 25 rounds per 
minute. 
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Expeiimeiits undertaken with quick-firing guns in 1886 included the 
38^, and 57“^^ guns. 

The 25^ gun fired solid steel projectiles with hardened points during the 
experiments at a 1-in. (25“^“^) iron plate at a range of 63 metres. The projectiles 
were found equal to piercing the plate and the wooden backing behind it. 

Solid steel projectiles were likewise fired from the 2-pr. at three 1-in. 

iron plates rivetted together, and penetrated deeply into them, bending the one in 
rear considerably but not piercing it. The 57^ gun was tried against five 1-in. 
iron plates placed behind one another at intervals of 1-in., and pierced them all 
and the wooden backing behind them also. Experiments were then tried with a 
view of testing the rapidity of fire of these guns. A 47^’^’^ quick-firing gun on a 
field carriage incapable of recoil fired three rounds in slow time to test the work- 
ing of the carriage, and then six rounds in ISf seconds. 

The 57“^°^ gun on a recoil carriage fired six rounds in 15 seconds, and lastly, 
a 38™ gun on a boat stand without recoil discharged six rounds in 17 seconds. 

e. Experiments in Brazil* 

At these the powers of penetration of the 38™ gun against a 28™ steel plate 
with a 110™ wooden backing, and then against three 13™ iron plates at 300 
metres range were quite established. • 

Their long barrel, large charge, and great weight of projectile give these guns 
great ballistic qualities, and render their steel shells capable of acting with 
effect against steel and iron plates even at considerable ranges. 

Their rapidity of fire, and the very satisfactory way their shells burst into a 
number of small pieces give them an advantage over those of all other systems 
for use in the field, especially as shell guns. 

III. — Quick-Eiuing Guns of the Aemstuong System. 

The Elswick firm sent a 63“^”^ gun on a stand with an hydraulic brake arrange- 
ment to the comparative trials at Spezia. 

The breech arrangement and mechanism of the gun was different from both the 
Hotchkiss and Nordenfelt systems. A 57™ gun of similar pattern is mounted 
on the Italian ram Baiisan, which has a rapidity of fire of from 10 to 15 rounds 
per minute, and a muzzle velocity of 518 metres. No further details of this gun 
could however be obtained by us. 


’February i 1887. 
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LETTERS ON ARTILLERY. 

BY 

PRINOR KRAFT ZU HOHENLOHE TNGELFINGEK. 


TRANSLATED BY 

MAJOR N. L. WALFORD, R.A. 


fSm Letter. 


CONCERNINa THE PROPOSAL ‘‘THAT ARTILLERY EIRE SHOULD NOT 
COMMENCE AT xAN EARLIER MOMENT THAN SHORTLY BEFORE THE 
INFANTRY FIGHT ; BUT THAT IT >SHOULD THEN AT ONCE BEGIN AT 
SUCH A RANGE THAT ITS EFFECT WILL BE ANNIHILATING.” 

I WAS prepared for your first objection and for the question connected 
with it. One is inclined, taking into account the murderous effect of 
Field artillery, to come to the conclusion that the destruction of the 
enemy will in these days take place in a shorter time than was formerly 
required, and that thus, supposing that the infantry attack is intended 
to follow immediately after the completion of the artillery fight, the 
commencement of the latter must be deferred until the infantry hate 
arrived suificientiy near to the enemy to be able to make use for their 
assault of the moment when the artillery has produced its most favour- 
able effect, in order that the disorganized enemy may not have time to 
avoid this assault or to recover from his disorganization. I have many 
times heard these ideas expressed, and one of the most important works 
of recent times, dealing with the leading of artillery, favours this 
opinion. This even precisely states the time which will be required, 
and assumes that, in order to successfully carry through the artillery 
duel, it should take place at a range of 2000 metres, and need last only 
a quarter-of-an-hour, while the same amount of time will suffice to 
shatter the enemy’s infantry. From this the conclusion is drawn that 
the artillerj’- fight should not begin until haif-an-hour before the 
moment at which it is foreseen that the attacking lines of skirin.ishers 
will mask their own batteries. 

Before I examine into the details of this idea, I must beg of you to 
look back with me as far as the time of the Romans. The great battles 
between the triumvirs, in which they fought for the empire of the 
world, did not as a rule end until the defeated army had been entirely 
flestroyed. In those days, as history tells us, 100,000 corpses of one 
aiany alone covered the field of battle. In later times battles continued 
to gi‘ow ies>s and less b.loody, in proportion as mo.re jnurderoiis weapons 
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were discovered, and the range of missies increased. Since gunpowder 
has taken the place of arrows and lances losses have been considerably 
reduced. Frederic the Great, in his history of the Seven-years War, 
calls the battle of Prague one of the most bloody of that century. He 
gives the loss of the enemy at 24,000, including 5000 prisoners, and his 
own at 18,000 combatants, “without counting Marshal Schwerin, who 
alone was worth 10,000 men.” The Austrians numbered 61,100 
combatants, the Prussians had 64,000 who took part in the battle. The 
number of killed and wounded was thus on each side about 30 per cent, 
of the combatants. The battle, according to the king’s statement, 
lasted from 9 a.m. to 8 p.m. 

In the two days of the battle of Aspern 75,000 Austrians (according to 
Hopfner) fought against more than 80,000 French. (This latter number 
gives the strength of the French after the losses of the first day of 
battle). The Austrian official return gives their loss in killed and 
wounded as nearly 20,000. Napoleon’s bulletin gives his losses at only 
1100 killed and 3000 wounded, but Hopfner after searching into all 
sources of information puts the losses of the French at 42,000 combatants 
besides prisoners. Since these losses must be divided between two 
days, the battle of Aspern was less bloody than the battle of Prague. 

Hopfner gives the strength of the Austrian army at Wagram as about 
124,000 men, and its losses at less than 24,000. How many Napoleon 
actually lost in this battle out of his army of 180,000 men cannot be 
ascertained. The bulletins again acknowledge 1100 killed and from 
3000 to 4000 wounded. In any case the two days fight at Wagram was 
not nearly so bloody as the battle of Aspern. 

I do not know whether I have selected the most bloody battles of the 
Napoleonic wars, but I think so.* At any rate at Leipsig the allies in 
three days lost only 49,000 out of 330,000 men, about one-sixth, and 
therefore from 5 to 6 per cent, per diem. 

One of the most bloody fights of this century took place on the 
occasion of a sortie from Frederlcia in the year 1849, when the army of 
Schleswig lost 25 per cent, of its strength. This was one of the last 
actions fought principally with smooth-bore guns and muskets. Since 
then all armies have been provided with rifled guns and rifles. Of all 
the battles which have been fought, in which both sides were armed 
with such weapons, undoubtedly the most bloody were that of 
Yionville-Mars la Tour on the 16th, and that of St.-Privat on the 18th 
of August, 1870 ; in each of these battles the Germans lost a larger per 
centage of killed and wounded than did the French, and according to 
the official account this loss amounted in the former action to 16,000 out 
of 80,000 combatants, and in the latter to a little more than 20,000 out of 
210,000, that is to say one-fifth and one-tenth of the men brought into 
action. In all the later battles and actions the per-centage of loss was 


’‘'Note. In Colonel Home’s work on tactics the losses in the following battles are given : 
Prague— 04,000 Prussians lost 16,000. 

74,000 Austrians lost 8000. Total 24,000— | 

Wagram— 160,000 French and 

130,000 Austrians lost a total of 24,000— 

Compare with these 
Eylau— 85,000 French lost 30,000. 

75,000 Enssians lost 25,000. Total 55,000— J 
Salamanca — 90,000 English and French lost 30,800 — 4 
Borodino— 250,000 French and Eussians lost 80,000— N.L.W, 
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very much smaller. Thus we see that, the greater the perfection to 
which weapons of war are brought, and the longer their range, the less 
bloody are the battles. This fact is so well-known and generally 
recognized, that more than 20 years ago the inventor of a new fuze in 
the preface of the work, in which he described his invention, grounded 
his assertion, that his invention was a benefit which he offered to 
humanity, on the fact that by it he improved weapons of war, and that 
in consequence of this improvement battles would become less bloody. 

When I, in the presence of these historical facts, hear in these days 
the opinion expressed that, in consequence of the latest improvement 
to artillery (the use of shrapnel), its effect will be so much increased, 
that in less than a quarter-of-an-hour one or other of the combatants 
must be destroyed, I feel myself obliged to examine the reasons why 
up to the present battles have been less bloody in proportion as weapons 
have been made to shoot farther, more accurately, and with more deadly 
effect, in order to arrive at a decision whether the newest improve- 
ments of our weapons of war may not perhaps have the opposite effect. 
The inventions which have enabled us to shoot at long ranges are in 
the first place the cause that battles will be begun at long ranges. Then 
according to the result of the distant fight we shall pass on to the 
contest at short ranges. But when this result makes it probable that 
this latter contest can have no favourable result, the great distance 
between the two armies allows that one which considers that it has no 
chance of victory to draw off* the greater part or the whole of its forces 
from any further action. The longer the ranges of projectiles, the 
easier will it be to arrange for a retirement at the right moment. This 
will be equally true whether we consider the action of small bodies in 
a battle or the action of the army in the main contest itself. 

In the days when the short Roman sword was the principal weapon of 
an army, combatants who had once come in contact were unable to escape 
from each other. The battle came to an end by the destruction of one 
side or the other. In the year 1870 we fought at such long distances, 
that Bazaine on the 18th of August, after St.-Privat had been stormed 
and his position thus made untenable, was able to retire unmolested 
with his entire army. In St.-Privat itself only were the combatants 
closely engaged, and thus the defenders of this village were all either 
killed or made prisoners. 

Now you will pexhaps say that an artillery which is well led should 
not fire at too long ranges, but should strive for decisive action at 
shorter ones (that is to say that it ought to quickly commence that 
artillery duel which is to be fought out with shrapnel at 2000 metres 
in 15 minutes), and that if the infantry are called upon not to waste 
their ammunition at excessive ranges, the same claim may be made upon 
. the artillery. 

On this subject I will relate the following from my recollections : — 
No one in his time has ever so severely blamed artillery for firing at 
too long ranges as I have myself. In my lecture of the 18th March, 
1869, 1 said, that decisive effect could be expected from the artillery 
fight at ranges under 2000 paces only ; that fire at 2500 paces could be 
nothing but a cannonade to gain time ; and that at from 4000 to 5000 it 
was a waste of ammunition — and when the war of 1870 broke out, I 
ordered the batteries under my command to avoid as far as possible 
opening fire at more than 2000 paces. Soon after we received orders 
from the officer commanding the artillery of the army not to fire at a 


146 


longer range than 1800 paces. I went into action on the 18th of August 
with a firm intention to observe this order, and my batteries made all 
haste to get forward within decisive range of the enemy. They even, 
when the Guard corps first came into action, raced against each other in 
their advance towards the crest of the position of St.-Privat, which was 
at first held by the enemy’s advanced batteries. Bnt what happened ? 
These advanced batteries drew back into their main position, and the 
movement of my batteries to the front was brought to a halt by the 
imperious voices of 3000 Ohassepots, carried by the thick advanced line 
of skirmishers of which I have spoken above. We thus found ourselves 
at the foot of the rising ground, while the enemy’s artillery, on which 
it was our first duty to fire, was at a distance of 2200, 2800 and 3200 
paces. What were we to do? To go closer meant to go over to the 
enemy. To retire with a line of 54 guns (for we had as many as this 
in action) would have meant that we gave up the contest at this point 
as lost. To stand silent, and to allow the enemy’s artillery and infantry 
to open a combined fire upon us over open ground, would have been 
folly and would in addition have been asking from the men more than 
man can give. Thus we had nothing left to us but to carry on the 
fight, against our own wills and against superior orders, at long ranges. 
General von Colomier, the originator of these orders, rode along the 
batteries during the artillery fight. I made my excuses with regard to 
the long ranges at which we were firing, and showed him the thick 
chain of skirmishers of the enemy. He approved of my dispositions and 
warned me against a too rash advance, in consequence of which, he told 
me, nearly the whole of the corps-artillery of the 9th corps had been 
horribly ‘‘wiped out” on the right of the hois de la Ciisse. I was to 
avoid such a catastrophe. Thus circumstances were stronger than our 
will. We could not select any shorter ranges until, at a later hour, the 
battle further developed itself, and the infantry took part in it. Along 
the whole front of the battle the artillery fight was carried on at similar 
ranges. The great line of guns of the 1st army at Gravelotte stood at a 
distance of from 2500 to 3200 paces from the enemy’s position, and 
von Bresky says that on this day he fired from his position on the 
enemy’s batteries at a range of 3300 paces. 

The comparison with the infantry is not altogether sound. We 
certainly expect the infantry, when acting on the offensive, not to open 
fire too soon, but we do so only in cases when we can keep the enemy, 
against whom it is advancing, under the fir© of artillery from another 
direction. But no one will in these days expect infantry to advance 
over open ground quietly without firing a shot up to within 500 metres 
of the enemy’s infantry standing intact in position. On the contrary, 
when I wrote to you about infantry, we came to the conclusion that 
during this advance the artillery fire (of shrapnel) must cover the 
infantry, and when the former is not available that its place must be 
supplied by vollies from other bodies of infantry at a range of about 
1000 yards. Artillery can certainly by the long range of its ‘fire facilitate 
the advance, without firing, of infantry up to short distances, but the 
converse cannot be true,nince the range of infantry is less than that of 
artillery. For the latter arm there is no auxiliary which has a still greater 
range, so that it must itself furnish the long range fire under cover 
of which it may advance at the favourable moment to within the 
decisive ranges required for the artillery duel. Moreover the principal 
reason why it is the duty of infantry to economise their ammunition 
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when acting on the offensive does not apply to the artillery ; this is the 
impossibility of bringing up ammunition during the continuance of the 
attack. Artillery can renew its expended ammunition even while the 
cannonade is going on. 

Let us try to imagine what a fight would be like, similar to those of 
which I have seen so many, but with this difference, that the ranges, at 
which formerly we carried on the delaying cannonade, are now those at 
which decisive action will take place, and at which the artillery duel 
will in a quarter-of-an-hour result in the destruction of one or other of 
the two sides. I cannot, then, understand how it can be possible for 
artillery, acting on the offensive, to wait before opening fire until within 
half-an-hour of the moment at which the infantry begins an energetic 
fire of skirmishers (say at 500 yards from the enemy), and to at once 
open^ this fire at 2000 yards. The infantry cannot make its way up to 
within 500 yards of the object of the attack without any pause or delay, 
as if it were marching on a road. It must move extended in lines of 
skirmishers, <fec., it pushes forward on a broad front over obstacles of 
I all kinds, and may perhaps have to advance by rushes, and the greatest 

distance which it can thus be expected to get over in half-an-hour will 
; be about one-half of what it would march in the same time, or say 1500 

( yards. Thus at the moment when the artillery, half-an-hour before the 

? expected fight of skirmishers, is beginning the artillery duel at a range 

’ of 2000 yards, the infantry must also be about 2000 yards from the 

!■ enemy, and will so be about at the same distance as the artillery. How 

^ can the two arms, without firing themselves, get so near to the enemy, 

whom we must suppose to possess similar weapons to ours, and who can 
therefore open a fire of shrapnel on our advance at a range of 3700 
yards ? Will the infantry endure so effective a fire without some of 
its leaders calling out in anger : “What is the use of our artillery, if it 
cannot keep that of the enemy from us ? Get on, you artillery, and go on 
firing ! ” Should the artillery abstain from firing with the result that 
its own infantry, crushed by an infernal fire, may cease to advance, and 
that thus the assault may fail ? Or should the artillery advance alone 
I in front of the infantry to within 2000 yards of the enemy, and begin 

j the action ? In the first place it would thus fail to follow the principle 

: which we are discussing, since it would open fire more than a full hour 

before the entrance of the line of skirmishers into the fire-fight. 

I Moreover, it is doubtful whether artillery, when acting entirely alone, 

cm advance directly to within so short a distance. Only on very 
exceptional ground can an approach entirely under cover to within 
2000 yards of the enemy be possible, unless indeed the enemy have 
chosen his defensive position very badly. When this is the case, and 
especially when one can under cover, and thus by surprise, reach a 
position so near to the enemy, the assailant will then certainly endeavour 
to occupy it at once. But if some portions of the line of advance are 
i exposed to effective shrapnel fire from the enemy, how can the artillery 

^ advance against the enemy’s guns, which are firing without suffering any 

^ annoyance, quite quietly, and as if on the practice ground ? If more- 

F over there are obstacles in front within range of this fire, then such an 

^ immediate advance to within 2000 paces becomes absolutely impossible. 

I, ^ In order to make my meaning quite clear, I will again refer to the 

I simple concrete situation on the plan of the Battle of Koniggratz, which 

I I have used in a former letter as an example. Let us then suppose that 

I the defender has posted his artillery from the hill of Lipa to the hill 
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numbered 733 on tbe west of Langenhof, and thus almost along the 
road which runs from Lipa to Stresetitz. He has destroyed the passages 
over the Bistritz, which is as much in flood as it was on the 3rd of July, 
1866. The shrapnel fire of the defenders ranges 3700 yards, and thus 
up to Zowetitz, to the tile-manufactory near Sadowa, and to Kopaniua. 

The assailant advances from Klenitz, and proposes to make a front 
attack. (We will suppose that on both sides the flanks are prolonged 
by other troops). 

How can we make it possible for the artillery of the assailant to 
take up its first position at 2000 yards from the enemy ? It cannot 
advance over the passages of the Bistritz, which have been destroyed 
and are besides under the shrapnel fire of the defenders. Therefore 
these must be first occupied by infantry. But are the infantry who are 
told off for this duty to advance the last 500 yards down to the Bistritz 
under the undisturbed shrapnel fire of the defender ? Bo you believe 
that it can do so, if the effect of shrapnel is so murderous as we are led 
to think by the results of practice ? I do not. Nothing then is left 
but to place batteries on the Eoskos-berg and near Mzan and to open 
such a shell fire upon the enemy’s artillery that it will be compelled to 
leave the infantry alone. But this will not prevent single batteries 
from making use of small pieces of cover, for example in rear of the 
tile-manufactory by the little wood near the sugar-factory, or wherever 
any cover may serve, and there finding a position, from which they can 
open a fire of shrapnel in order to assist the fire of common shell. It 
is very likely that on account of the length of the range more than an 
hour will elapse before any result is gained by this fight, and it may 
even take much longer if they do not succeed in quickly finding the 
range. I have already told you that our tables of pi^actice show it to be 
by no means unlikely that the defender, firing from Lipa, will hold the 
high road as far as Bub so completely under fire, that infantry moving 
on it must abandon their column of march ; in this case the position of 
this infantry will imperatively demand that the artillery near Lipa 
shall be “contained,” which will necessitate the assumption by the 
assailants of an artillery position near Bub before that on the Eoskos- 
berg is occupied. It is clear then that altogether the artillery of the 
assailants must continue firing for from two to two-and-a-haif hours 
before their infantry can think of gaining possession of the Bistritz 
and of restoring the passages. 

Here again the very strongest determination, to restrain as a matter 
of principle the fire of the artillery until the artillery duel can be 
commenced at a range of 2000 yards, will be brought to nought by the 
force of circumstances. The logic of facts moves by very different 
paths to those followed by the logic of even the most correct theoretical 
deductions. 

I now come to the principal argument against the proposed system, 
that the fire of artillery shall only begin at the moment when the 
decisive artillery duel commences at a range of 2000 yards, and that 
this moment shall not be more than half-an-hour in advance of that at 
which the effective fire of infantry will begin. Who can promise you 
mat any decision can be arrived at in less than a quarter-of-an-hour ? 
Can you be sure that your artillery will find its range quickly ? May 
it not perhaps during half-an-hour or more make had practice, thinking 
all the time that it is hitting the mark ? In time of peace artillery 
has plenty of practice and a simple system of quickly finding its range. 
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It is then so easy to observe the effect of the fire. When the smoke of 
the bnrsting shell hides the target, the shot is too short ; -when the 
target is visible in front of the smoke, the shot is over. The third, the 
fifth, or at the very latest, the seventh shell must hit. So say many 
gunners judging by their experiences on the practice ground. But in 
war the ground sometimes plays the officer commanding a battery some 
very comical tricks. If in front of the target there be a slight depression 
of the ground, which is not noticed from the battery, and the shells 
striking and bursting in this cannot be directly seen, the smoke from 
them as it rises and grows thinner allows the target to show so clearly 
through it, that the observer is convinced that the smoke is in rear of 
the target and that he has shot over. If such a depression exists 500 
yards in front of the target, it may very well happen that the battery 
may take the mean of its trial shots at from 500 to 600 yards too short, 
and may thus fire away the whole of its ammunition without result. 

I was once present when, in time of peace, one of the most practised 
Instructors at the School of Gunnery steadily continued for this reason 
to shoot 500 yards short of the target. I once saw in action a consider- 
able line of artillery, which was engaged near to me, firing for several 
hours too short, and this went on until I remarked it and informed them 
of it. The enemy had posted his guns on the farther edge of a plateau, 
in which there were some deceptive depressions, while our artillery 
was induced by similar appearances of the smoke to believe that they 
were standing close to the nearer edge. 

There are certainly other means of observation. The Captain of the 
battery may stand with his field-glass to his eyes on the windward 
flank of the battery. If we suppose this to be the left flank, he knows 
that every burst of a shell which shows to the right of the target was 
produced by a short shot, while any which show on the left of the 
target must have burst over it. This is all very simple and easy. But 
even in time of peace it sometimes happens that the gun is laid on the 
wrong target, when the enemy is represented by a line of guns, and 
when one of our guns has taken the wrong one of the enemy’s guns as 
its mark ; in this case the observer will be deceived and will judge 
from false premises. 

But in war many other disturbing elements come in. The smoke 
from one of the enemy’s guns may envelope that of our shell, so that 
the latter cannot be observed. If the enemy is being fired on at the 
same time from many directions, it is possible that a shell from another 
battery may be mistaken for one of our own, and from this a false 
conclusion may be drawn, leading to the waste of many rounds. After 
some time it is observed that we are trusting in a faulty observation, 
and then we have to begin to find the range anew. But in the mean- 
time the enemy’s fire will also have become more lively, and he will 
have succeeded in finding Ms range. You try to observe a shot but the 
smoke from the burst of one of the enemy’s shells passes over your 
field-glass, obscures the view, and perhaps dirties the glass. You clean 
it with your glove and order another shot to be fired. At this moment 
your horse shies at a shell which passes close to him, and instead of 
observing the shot, you congratulate yourself on not having lost your 
seat. Then a shell falls into the middle of the team of a limber and 
bursts there, and the horses break loose and rush at you, just as you 
want to observe your shot. The enemy’s shells fall thicker and thicker. 
Your detachments begin to hurry. The elevation is not given or 
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corrected so carefully as it was, and thus any observation becomes 
"V^£l1tIG1.6SS« 

I am now relating to yon my personal experiences at tlie battb of 
Sedan, when I brought up the first two batteries of the corps-artdlery. 
They were posted behind a hedge and some trees which, as I hoped, 
might hide our position from the enemy. But our first shells bmst in 
the boughs close in front of the guns. We then had to fell 
obnoxious trees. This took us about a quarter-of-an-hour. ^ ^ • ihen 
happened all the difaculties which I have just narrated, while the 
enemy was firing hotly on us. I had nothing left to do but to first 
cease firing all alone the line, then to lay every gun accurately and to 
order the batteries to fire salvoes, so that I might get more _certain 
results from a group of six bursts. This rough mode of rmige-finding, 
which had been at an earlier date suggested by Colonel von Bcherbenmg 
(who at this very moment was killed by a shell) was quite successful. 
We began to hit ; the enemy’s fire became hurried and ineficective, and 
we soon got the upper hand. But more than an hour ha(h passed before 
we were able to hit. The range was, unless I am wrong, 3200 paces (about 
2700 yards), that is to say about the range proposed for the murderous 
artillery duel, which is to bring about a decision in a quarter-of-an- 

After our line of artillery had got the upper hand of the enemy, 
I betook myself to the other batteries in order to see if they were 
hitting the mark ; I was in that mood which inclines us to interfere a 
little too quickly. “Captain,” said I, “ your shell are all over ! The 
Captain laughed and said that “ on the contrary they were all short. 

I pointed out to him the burst of a shell far in rear of the enemy. 
“ That is not one of mine,” he said decidedly. But I desired him to 
give 500 paces less elevation ; he did so, and I saw that he had been 
right. I then allowed him to find his own range, which he very soon 
did. What struck me was that he never looked at the target, but only 
at his battery, on the flank of which he stood. I asked why this was, 
and the Captain answered, “The one-year-volunteer Klopsch is 
watching the flight of each shell, standing to windward of each gun as 
it is fired, and gives me a sign which we have agreed upon after each 
shot.” You may observe that there are many ways of finding a range. 
If each battery had a one year volunteer with eyes as sharp as Klopph’s, 
there would be no difficulty in finding the range. But there is no 
general, fixed, and certain receipt for doing so. Practice is the only one 
that I can recommend, and the rules of the School of Gunnery are only 
a useful guide. 

It was a poor consolation to me to find that I and my batteries were 
not the only ones, during the war, who made such mistakes in observa- 
tion and correction. I have already told you how I myself saw a 
neighbouring line of artillery continue for some time to shoot short. 
General von Dresky writes as follows with regard to the part which he 
played on the 18th of August, 1870 : — 

“ I had another interesting experience, which proves how in spite of 
a field-glass it is easy to err in one’s observation of the target. It 
appeared to us that the four French gun-batteries, which we fired on at 
first on the 18th of August and which stood in front of Montigny la 
Grange, were posted in rear of embrasures cut in a garden wall. We 
could see only the flashes of the guns and these appeared certainly to 
come out of embrasures. On these flashes we accordingly laid. On 
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going over tlie ground however two days later, we found that the 
batteries had been standing in front of the wall, since there we came 
across dead gunners and horses and a quantity of splinters of wood ; we 
found no embrasures in the wall, but what had appeared to us as such 
were only branches which hung over the wall. The range from our 
position on the 18th to the wall was about 3300 paces (2700 yards.) 
The wall was very much broken down by our shells, and if thus a good 
effect was obtained against the enemy’s battery, it was principally due 
to the fact that the enemy’s artillery stood so close in front of it, to the 
natural spread of the shells, and to the considerable number of rounds 
fired by us (about 1200 shell.) ” 

I could name to you many officers of artillery, well taught at the 
School of Gunnery, who have related to me similar experiences, but I 
have not their permission to make use of their names, and think besides 
that I have already told you sufficient You will also find it quite 
natural that there should be some difficulty in quickly picking up the 
range at a distance of from 2000 to 2500 yards, if you think that 2000 
yards is almost a mile-and-a-qiiarter, while 2500 yards is a mile-and-a- 
half. Place yourself on rising ground, look at some point which is 
from a mile-and-a-quarter to a mile-and-a-half distant, and imagine 
that there from behind an undulation of the ground, or from behind a 
hedge or a village, you see the flashes of guns of which the shells reach 
you ; imagine also that you can see nothing more of these guns, and 
that you begin with trial shots, in the observation of which you are 
constantly disturbed. You will then certainly not wonder that one 
makes mistakes, or that one may shoot and observe for a quarter-of-an- 
hour, or even for a whole hour, before getting the range. At any rate 
you will agree with me in this, that it is impossible to count with 
certainty upon being able to come victorious out of the artillery duel 
within a quarter-of-an-hour after the first shot. But what will you do 
supposing that the artillery duel at from 2000 to 2500 yards is not so 
decisive as you could desire, or worse still, if it ends unfavourably for 
our artillery ? The officer commanding the troops, who, trusting to 
the expectation which the gunner has urged upon him with regard to 
the result of this fight, has counted on an artillery duel of a quarter-of- 
an-hour and a fire of artillery for a quarter-of-an-hour on the enemy’s 
infantry, will say to the gunner (according to what you tell me is the 
present system) ; “ I can give you half-an-hour ; at the end of that time 
I shall be so near the enemy with my skirmishers that I shall 
mask your fire.” Well, the gunner opens fire at from 2000 to 2500 
yards, and at the same moment the infantry commences its advance 
from the same distance, where it has already (naturally under cover) 
formed for the attack. At the end of half-an-hour the infantry is 500 
yards from the enemy’s infantry. But the artillery has made an error. 
It has not yet succeeded in finding its range. The infantry then, if in 
general under these circumstances it has been able to get as far, finds 
itself, at the moment when ifc masks its artillery, in face of the as yet 
unassailed position of the enemy, and will receive the combined fire, 
not only of the enemy’s infantry which is intact, but also of at least a 
part of the hostile artillery. A catastrophe is yet more certain, when 
the assailant’s artillery has got the worst of the artillery duel, in place 
of being victorious, whilst the infantry, counting on victory, have been 
advancing against the enemy. Thus the artillery risks not only its 
own existence but also that of the infantry, if it fails to realise the 
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PTTTKif'tation -which, induced it to "withliold its fire until the opening of 
?hraSerylSat a range of from 2000 to 2500 yards, and to reckon 
with certainty upon a decision to be brought about by less than half -an- 

^°Tn the^fece“5 rach a risk the officer commanding the troops will 

refuse to embark on such a dangerous f Jder the 

fllreadv had unpleasant experience of it. He will simply oraer ^e 
artillery to contain that of the enemy, as soon as the latter annoys_his 
iSantry and later on to prepare his attack, when he is prepared to 
make it In this case the artillery fight will be .™ed on m 
manner as formerly, except that the ranges will be longer. It will 
” ence wfth a “ cannonade,” by which I mean a more or less 
Seffiective fire, which must be opened in order to attention 

and the fire of the enemy’s artillery upon our batteries, and tfi™ 
prevent it from annoying the advance of the infantry. I have 
diown that this cannonade, owing to the bf modern guns, mus 

according to circumstances be commenced at 5000 yards or ^ ^ 

^reXr distance Then the officer commanding the troops will decide 
pX»es to moke ki. real altaek. Wheu he to m^e np hra 
mi-nd on this Doint the artillery will advance np to the edge of the 
zone of shrapLl fire (about 3500 yards), and will ^deavour to oWa-in 
the advantage in the combat with common shell. The moment of time 
It which thfs advantage becomes palpable, 

fhp officer commanding tbe troops will be in a position to deteimme 
wLn he wTc™n!e his attack. This also will be the moment at 
which the artillery can first resolve to engage in_ the decisive a^’^dlery 
duel • for this purpose it will advance by successi-re fractions, without 
ceasing its fire and making nse of any cover which the groupd may 
afford^ If as the result of this duel the defender’s artillery is silenc^, 
then the moment will have arrived for the officer commanding the 
troops to let loose his infantry, which has awaited this moment m the 
order of attack ; the infantry will thus first reach the enemy half-an- 
hour after the end of the artillery duel. It -will carry out its advance 
of from 1500 to 2000 yards under cover of the shrapnel fire of its 
artillerv, wbicb sb.o'uld be used to shatter the enemy s infantry ; tor 
this purpose the artillery should advance by successive^ fractions in 
company with its infantry, as indeed I have already told you in my 

letters on infantry. ^ u 

Thus the increase of the range of artillery not only does make it 
advisable to delay later than formerly the opening of the artillery nre, 
but will also, as a general rule, make it absolutely necessary, whether 
we like it or not, to open the cannonade at an earlier moment than was 
the custom ; and it will also last longer. This is indeed only neural, 
since the further a weapon throws, the longer the range at which one 
will begin to use it. Yet I still hold to my old principle as a true one, 
that ineffective cannonades at enormous distances should not be 
permitted, while if the enemy is foolish enough to waste his ammuni- 
tion at such ranges, we may be glad of it, but should not imitate him. 
But if the enemy begins to hit, then we wwsjf answer. Eanges will tend 
to increase owing to the improvements made in guns, and whereas a 
cannonade at a certain range was at one time a waste mi ammunition, 
fire at the same range may in the future have a decisive effect. For 
this reason the artillery fight of the future must begin at ranges, at 
which in former years there could be no question of such a combat. 
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On the other hand the improvements in weapons of war will 
make future battles less bloody. For whenever the result of the 
artillery fight outside of the zone of shrapnel-fire tends to be unfavour- 
able, the ofldcer commanding the troops will, three times out of four, be 
in a position to avoid decisive action, since he will still be nearly two 
miles from the enemy. 
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Should Artillery avoid in future the zone of Infantry 

. Fire ? 

Your second- objection also bas not snrprised me, for I bave often 
beard it said that artillery, since it now at 2000 yards obtains an effect 
with shrapnel wliicb would not be sensibly increased by a nearer 
approach to the target, has no need to go closer than this to the enemy, 
and that it exposes itself to altogether unnecessary loss when it 
advances into the zone of infantry fire. It ought, they say, on the 
contrary, to avoid the enemy’s infantry fire. I have already written 
on various occasions that I am of the opposite opinion, and I have 
previoiisly named the circumstances under which, as . I think, 
artillery, whether on the offensive or the defensive, should not hesitate 
to enter the effective range of the enemy’s infantry. In order to give 
the bases for my opinion and to combat the theories put forward by 
yon, I will point- out some considerations into which I have not 
sufficiently entered, and which have reference to this subject. 

The first of these considerations is the danger that, at a range of 2000 
yards, when the two infantry lines have closely approached each other, 
we may. confuse friend and enemy, and may fire on our own troops. 

I once had an opportunity to compare, after a battle, the official 
reports of the Captain of a battery and of a Major of infantry. The 
Captain wrote : ‘‘ At 3 p.m. I took up a position at the point where the 
road from M. to L. and N. forks. I opened fire upon a battalion of the 
enemy, which was retiring from S. on N., and continued firing until it 
disappeared in a hollow road. I observed 3 hits; range 2500 paces.” 
The Major reported : “ I inarched from S. on R., in order to take part 
in the action which was going on around that village. At 3 p.in. I 
received the fire of artillery from my rear. Before the battalion could 
find cover in the hollow road near R., 3 shells struck it.” Could two 
reports agree more closely. The range from the fork of the road to the 
beginning of the hollow road from S. to R., when measured on the 
map, was exactly 2500 paces. And this terrible mistake was made by 
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a very steady and very gallant captain, and that at a distance of only 
Dresky ™te. to me a. 

wTiit'li Tip took in the fight of Le Mans : “ On the l4th ot Januaij at 

the attack on the heights of Champagne. By Ml 

an excellent position in this most close one ® int 

of obstacles and incapable of being commanded Xidv 

Wp were about to onen fire upon some troops which piainiy 

visible against the snow, when an ofidcer, who had a 

aeelared decided], that these *“»??, til 
order to make quite certain I sent forward my 

mounted orderlies, who returned with the Skte of 

indeed Prussians. The French had already abandoned the heights 

^^S^Sfge from the position near the Les Moriniferes Farm to the 
heights of Champagne near the Les Rumaldi^res Farm is 2 y 
See the official account, Part II., Plan 29.) + +rnnn=! 

It is true that errors of this kind in firing a* o’)®® 
happened even formerly, in the days of 

muskets G6tz von Berlichingen tells us that he lost his kana 
by a shot from his friends. I take it for granted 
t4t in the battle of Wagram the t^o^^ivisions of Bernadottes 
corns fought for a considerable time with each othei. But ik tne 
latter case the mistake was principally due to 
one division consisted of Saxons and the other of Irench. But up to 
the time of the introduction of rified weapons such ^5® 7®^ 

rare They have now become much more probable, owing to the long 
ranges at which such weapons are used ; and the longer the ranges the 
more must they be guarded against. For nothing has such a 
demoralising effect upon troops as receiving the fire of others of their 
own troops in their rear, while they are engaged with ^ J® ®f 
I have met with this circumstance m two different battles, ihe m 
it is true did not think of flying, but they bowed under a resignation 
which paralysed all activity, such indeed as gams possession of m®n 
when they have to say: “It is all over!” One of my officers 
commanding a battery once even gave the order : Open fire to the 
rear ! ” and wanted to return the fire. You may imaginn what a 
terrible confusion would have arisen if he had done this. By s,^d luck 
I heard the order and prevented its being put into execution. When i, 
remembering the impressions which I then felt, picture to myself dhe 
case of attacking infantry Avhich is engaged in very hot close fighting 
against the enemy’s infantry, perhaps even is in the last stre et the 
assault on a village, and which receives a destructive fire of shrapnel 
from its own artillery, a catastrophe appears to me to be inevitaoie. ^ 
Imagine yourself now on some point in open gronnd, wnicli seems o 
you suitable for an artillery position in battle, and picture to yourselt 
an infantry fight wavering backwards and forwards, at a distance oi 
from 2100 to 2700 yards (or say about a mile-and-a-half) aromd a 
village or a wood, and ask yourself whether you can with certainty 
decide that this advancing column of infantry, or that swam ot 
skirmishers charging in, is composed of friends or enemies. Wouia 
you dare, if you commanded the artillery, to open fire on them with 
shell and shrapnel ? If you take into consideration at that moment the 
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natural spread of tlie shell, the differences in the time of burning of the 
fnzes (of -which some are sure to be defective in manufacture), and the 
very great variations of some shell from the normal trajectory (-which are 
sometimes far in excess of the mere want of accuracy of the gun, and may 
be ascribed to an error in laying, but which here and there are sure to 
arise), ^ you will, deterred as you will be by the thought of the awful 
consequences of such a shell, prefer not to fire at all. In that case the 
whole of the artillery must stand inactive (for we suppose that the 
enemy’s artillery has been altogether silenced), while the infantry is 
engaged in the decisive struggle, instead of, as they should, throwing 
into the scale of victory the heavy weight of a destructive fire of 
shrapnel. 

In order not to repeat myself I will refer you to what I wrote, 
at the time when we were in correspondence about infantry, concerning 
the share of the artillery in an attack by infantry over open ground. 

I then explained to you that artillery, when it advances into 
the zone of the enemy’s infantry fire, is not exposed to destruction, 
provided that this fire is held in check by the fire of our infantry. It 
would certainly be mere folly to advance artillery to within 600 or 800 
yards of a position (a village or wood, &c.) held by infantry, unless the 
latter were under the fire of infantry from an even shorter range. But 
at a range of over 1000 yards the fire of infantry ceases to be annihilat- 
ing, and it will be even less effective if our infantry holds it in check 
at a range of 500 yards. In the war of 1870 the French infantry was 
armed with weapons which have since then been but little improved 
upon as regards range and accuracy. Yet von Dresky with his Horse 
artillery was able, at a range of 1600 paces (1200 yards) from Flavigny, to 
cross the bridge of Tantelainville, and left only one gun behind, while 
that very soon rejoined him. I was also able to retain in position the 
whole of my line of artillery of 54 guns from 2 to 5.30 p.m., although a 
thick line of the enemy’s skirmishers lay 1000 paces in front of us and 
fired at us unceasingly. And when the infantry fight became really 
warm, the batteries did not avoid even shorter ranges, but fought 
shoulder to shoulder with the infantry, in some places even in the 
firing line. 

Again those batteries were not destroyed which pushed forward into 
the heaviest fire of skirmishers at the assault of the Geissberg at 
Weissenburg, and at that of Elsasshausen at Worth. Of course the 
artillery suffered some loss. No loss, no victory. But as I have 
already remarked, the men in a battery are not so closely packed 
as they are in a firing line, and thus the losses are not so heavy. And 
after all, is a gunner more valuable than an infantry soldier? Are 
they not both soldiers in the same army? Is not as much time and 
care expended on the training of an infantry soldier as upon that of a 
.gunner? .. 

I have once, at the manoeuvres, seen a line of artillery, which 
remained in their position at 2700 yards from the enemy, when their 
infantry pxished on into close combat, for the reason that the next 
position, which was separated from the first by a deep valley, being 
only 1000 yards from the enemy, appeared to be too near to his line of 
skirmishers. So the artillery stood there inactive, far in rear, and when 
even the reserves of the infantry were thrown into the action, and thus 

* jSTote.— Our gtuiners call such shots Deserters.” 
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came within. 500 yards of the enemy, the guns were 0¥er 2000 yards in 
rear of them, and hardly seemed to belong to them. The defender 
took advantage of this intervaL Two squadrons went rapidly forward, 
under cover of woods and ravines, turned the flank of the artillery, 
charged it from the rear, and captured it. This made me think, what 
can the officer commanding the troops do, if he is obliged to leave his 
artillery so far in rear ? Ought he to leave two battalions as an escort 
and thus not only dispense with the aid of the artillery, but also weaken 
the very infantry attack ? I further thought to myself, how can it be 
possible to bring up a couple of guns or so from this artillery at the 
proper moment, in order, as at Weissenburg and at Bazeilles, to break 
down at any cost some obstacles in street-fighting ; for this artillery is 
a mile-and-a-quarter away. How can artillery which has been left so 
far behind manage to get up at the right moment, in order to secure the 
position when it has been captured, and to crush the advancing reserves 
of the enemy, after the infantry has won the victory ? 

I felt quite sure of one thing ; even on the ground of their own 
safety the artillery cannot remain farther to the rear than some few 
hundreds of yards behind the last lines of battle. If it is intended to 
effectively assist the infantry fight and to secure at the proper moment 
the advantages which the infantry have gained, the artillery (either as 
a whole or in part according to circumstances) must not be more than 
a few hundreds of yards in rear of their advancing skirmishers; 
circumstances may even arise which will compel them to push forward 
into the most advanced line of skirmishers. 

Tip to the present I have offered to you all the reasons which quiet 
consideration shows to be of value on tactical grounds to prove that 
artillery must not always avoid the zone of infantry fire. But the chief 
argument of all, which I have left to the last, is based deep down in 
the human heart. 

How can you expect a gunner to watch his comrades of the infantry 
charge in at the last and hottest crisis, without longing to be with them ? 
Would you ask him to play the part of a spectator ‘(in order not to 
expose himself ” at the moment when the decisive struggle is fought 
out ; a struggle which, if it be carried on without his aid, will cost 
twice as many lives among his comrades of the infantry as would be 
the case if he fought with them ; a struggle which, without him, may 
lead to defeat, to the destruction of all, whereas with his help it must 
end in victory ? Hold to your rule, if you please, that artillery is to shun 
the zone of infantry fire. Some individuals may here and there take 
advantage of it, and feel themselves “ justified ” by its provisions. 
But the man of courage will, at the critical moment, despise these rules. 
He will go forward and help, and will not ask what are the regulations. 

When we before St.-Privat to our great surprise (for I had been 
ordered to fight a delaying action) saw our infantry move out from 
their cover and advance to the attack, and when our fire on the village 
was masked by the infantry as they moved forward, we did not remain 
for a moment inactive in our position. I was immediately between the 
corps-artillery and that of the 1st division of the Guard, and was talking 
to the two commanders. With one voice we all three cried : “ Now we 
must manage to advance.” I gave an order to both officers, that each 
battery was to push on in succession as its fire was masked. But many 
batteries had already limbered up to advance before the order reached 
them. Prittwitz’s battery of the divisional artillery did so, and 
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advanced at a gallop up tlie height. It certainly suffered some loss. It 
reached the hill -with at first only three gtins, hut its first shot brought the 
advancing reserves of the enemy to a stop. It its true that Generals 
von Pape and Budritzky sent their aides-de-camp and asked for the 
assistance of the artillery, but these officers found the batteries already 
in motion. What would have been the end of that struggle if the 
artillery of the Guard and of the 12th corps had thought that they 
ought to shun the zone of infantry fire ? 

One of the highest military authorities of the present day said once 
in his criticism on some manoeuvres in which the artillery of the attack 
had avoided the zone of infantry fire: ‘‘That is of no use. The 
artillery may shoot as far and as well as it likes, it must at the last go 
in.” 

To “go in” is the expression of a manly heart. Even if cool reason 
says that artillery ought at such moments to remain in rear, the heart 
would drive it in. A soldier should work with his head and his heart. 
Artillery which goes straight against the front of an intact and strong 
line of infantry, and advances to within a few hundred yards of it, 
works with its heart but without its head, and would be annihilated. 
Artillery, which leaves its infantry in the lurch, in its effort to avoid 
the zone of infantry fire, shows plenty of head for its own interests, but 
no courage at all, and would be useless. 

Up to the present time I have spoken only of the behaviour of 
artillery in the offensive. The measures to be adopted by it in the 
defensive may be very easily deduced from those employed in the 
offensive, and are theoretically much simpler, though practically far more 
difficult to carry out. I have fully stated my opinion, that when on 
the defensive opportunities will often arise to fire with very good effect 
at very long ranges. This is plainly shown by the example, which I 
have worked out on the plan of the battle of Koniggr^tz, and in which 
the artillery of the defenders firing from Lipa at a range of 5400 yards, 
would compel the assailant as far away as Dub to leave the road with 
his columns of march, and either to find cover or to assume the order 
of battle. It would be a great error on the part of the defender, if he 
let slip this opportunity of firing on the assailant with 50 per cent, of 
hits, since he would thus cause him delay and loss, and it must 
be the principal object of the defender to cause delay to the assailant. 

But when we come to examine the question, whether artillery should 
avoid the fire of infantry, the situation when on the defensive may 
appear very different to that which exists when acting on the offensive, 
and it may seem that artillery on the defensive should absolutely avoid 
the fire of infantry, since if it does not its horses will be killed by the 
assailant’s infantry, and it will thus lose its power of movement, and 
will therefore on the farther advance of the assailant be irremediably 
lost. I am certainly of the opinion, that, where it is in any way 
possible in the occupation of a defensive position, the foremost line of 
skirmishers should be pushed somewhat more to the front than the line 
of artillery, in order that the latter may not be too much exposed to loss 
at the very beginning of the infantry fight. But I think that a distance 
of 500 yards will be sufficient for this. If the lines of skirmishers are 
pushed forward 500 yards to the front, they will hold back the enemy’s 
infantry at a distance of at least another 500 yards from the guns, and 
at this range of 1000 yards the enemy’s infantry will not do much harm, 
if they are properly received by our skirmishers, This distance of 500 
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yards in front of the artillery seems to be on the other hand the 
minimum in the case where the artillery is placed in such a position 
that it must fire over the heads of its own skirmishers ; and this not on 
account of the safety of the artillery, but in order to secure the infantry 
from the splinters of their own artillery, if by any chance shells or 
shrapnel burst in the bore. Thus 500 yards will be the normal 
distance to which infantry when on the defensive should be pushed in 

front of their artillery. , . n. . .-.i ^ i 

It is scarcely necessary to say that this distance will depend very 
much upon the character of the ground. It may be that at the foot of 
a low undulation, which affords an excellent position for artillery, some 
building almost as strong as a fort may be found ; as, for example, the 
Chsiteau Villetaneuse in front of St. Denis ; this would of course be 
occupied with infantry, even though it were 1000 yards m front of the 
artillery line. On the other hand the skirmishers will not be posted 
more than a few hundred yards to the front, in cases where the line of 
natural objects (such as patches of wood, farms, &c.) which may serve 
them as cover, do not extend farther to the front, while beyond them 
the ground is open. I can even imagine an excellent defensive position, 
in which the foremost line of skirmishers is on the same front as the 
guns. It all depends upon the character of the ground. But if I had a 
free choice (as for example supposing I had to dig shelter-trenches on 
the bare brow of a hill which sloped to the front) I should advance them, 
as I said, 500 yards in front of the artillery line. 

From this it follows that artillery, when on the defensive, will not 
always be able to avoid the effect of infantry fire, since however well 
its own firing-line, which is posted 500 yards in its front, may occupy 
the attacking skirmishers, some few infantry bullets, either accidentally 
or intentionally, will reach the artillery at a range of more than 1000 
yards, and even up to one of 1600 yards. 

We have further to consider the question, whether artillery on the 
defensive should hold its ground in the case where the assailant’s 
infantry drive back its skirmishers, and are advancing so close to the 
artillery line as to threaten its safety. 

In order to answer this question I will first consult the drill-regula- 
tions for the infantry, and on page 148 I find the following; For this 
reason the occupation of advanced points, which it is intended to defend 
only for a time, does not in most cases offer much advantage ; it is 
rather preferable as a rule to use the forces which are to be employed 
in carrying out the scheme of the defence, not perhaps at one moment, 
but at any rate on one and the same line.” 

According to this the regulations condemn the system of pushing 
forward light troops, which must be withdrawn when the enemy makes 
a serious attack ; and moreover the infantry which is thus posted in 
front of the artillery will, as a rule, stand on the very spot where it has 
decided to carry out its principal struggle. 

If it gives way and falls back from this line, it will do so because it 
will have been thrown back by the superiority of the enemy. But such 
an advantage to the enemy is not conceivable, at any rate in the case of 
our infantry, until after a long and very hot fight, and in this fight the 
artillery of the defence will have suffered such loss in horses, by the 
enemy’s shell and shrapnel fire and also by the bullets which will 
occasionally fall among them during the infantry fight, that it will no 
longer be able to reckon with certainty upon being able to make a 
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rapid change of position to the rear. And such a movement innst be 
made rapidly owing to the dangerons vicinity of the enemy. 

Blit still more important and serious is the moral effect which will 
be produced by the retirement of the guns at this moment. The 
infantry will have brought up its last reserves (this it must do, for by 
the regulations the whole force, which is available for the attainment 
of the purposes of the defence, should be pushed forward into the front 
line) ; it is however giving way before the superiority of the enemy, and 
its cohesion is loosening every moment on account of the losses among 
its officers and men. If at this instant the artillery joins in the move'- 
ment in retreat, the temporary check will develope into a total defeat. 
Even if it has been possible to commence the movement of the guns, 
the enemy’s infantry fire will kill many of the horses belonging to the 
retreating guns, and a great part of the artillery will fall defenceless 
into the hands of the enemy, since no line of artillery will remain in 
action which might form a rallying-point for the infantry, on which 
they might assemble and re-form, and be thus prepared for fresh 
combat. 

What would have happened at the battle of Vionville, if the great 
line of artillery, which stood on the front first taken up by the corps- 
artillery under von Dresky, had retired out of the zone of the enemy’s 
infantry fire, instead of offering, as it did, a rally ing-point to the infantry 
when they were driven back by the double or treble numerical superiority 
of the enemy, in rear of which they re-formed their strength for a 
renewed advance? Should we have obtained a victory at Beaune-la- 
Eolande if the artillery had shunned the zone of infantry fire ? The 
nearer the enemy’s infantry approaches to our artillery, the more certain 
will be our fire, the flatter the flight of the whistling shells and their 
splinters, and the more destructive the rush of the shrapnel through the 
ranks of the foe ; and should the latter push forward even up to the 
muzzles of the guns, their fire will beat him back at the very last 
moment. What will it matter then if the artillery has for a time 
become unable to move owing to its loss in horses ? It has no need to 
manoeuvre, it has only to continue to fire, and with its fire to sweep 
back the enemy and maintain the postion. Von Dresky is quite right 
when he says, in the letter which I have quoted, that artillery is 
impervious to a frontal attack, and acts as a reserve appointed to receive 
troops which have been driven back. It is thus still less desirable in 
the defensive than in the offensive that artillery should avoid infantry 
fire ; and this more especially when their own infantry has been driven 
back. The arguments in favour of this statement have only gained in 
force in consequence of the improvements in artillery since 18704871, 
for with its shrapnel and its new pattern of common shell artillery can 
now count with more certainty than ever upon the impenetrability of 
itsTront.:' . 

You will say perhaps that I have here stated a principle well-known 
to all and disputed by none. But I have read lately in essays and 
pamphlets by very excellent authors, with whom I agree on almost all 
points, so many regulations for the artillery dealing with movements in 
retreat and changes of position to the rear, even when acting on the 
defensive, that I begin to fear lest, in the course of a long peace, we 
may through a system of clever deductions become again too scientific, 
may abandon simple downright movenients for newly invented and 
cunning manoeuvres and evolutions, and may again leave in the 
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background the main point — moral effect. One of the best of the new 
■works— “ The conduct of artillery in mancBUvres and in action ” 
(Hanoyer, 1883,)— sho-ws -with an exactness which is beyond contradic- 
tion the importance of “ finding the range.” As this importance has 
incrcasGd artillory lists tBiidGcI to beconiG more statioiiar} . It can 
produce no effect while it is on the move, and when it has ceased to 
move it loses the time necessary to find the new range. It is one weak 
point of the attack, that its artillery must manceuvre, that is to say that 
it must advance from one position to another. The defence must take 
advantage of this weak point, and must pay the greatest regard to the 
source of its own strength, namely, the absence of any necessity to 
move its artillery. 

This does not imply that the defender’s artillery is never to cease 
firing during the artillery fight ; for instance it may do so if that of the 
assailant begins to gain an advantage over it, or in order to economise 
its fire, with the object either of allowing the enemy’s batteries which 
wish to advance to more decisive ranges to rush too far to the front, 
or of being in a position to aid in the repulse of the decisive intantry 
attack. But in most cases it will be sufficient for this object to draw 
back the guns a few paces in rear of the crest on which they are posted, 
no very great power of manoeuvring is needed for this. When in 
action at long ranges it will be sufficient to merely cease firing. When 
I at Sedan made one of my lines of artillery cease firing, in order that 
I might, as I passed from gun to gun, see that they were properly laid, 
the enemy soon after ceased to fire at us. I believe that he thought 
that our guns were abandoning their position ; it was at a range of 
about 2700 yards. 

You will perhaps remark that artillery cannot remain tor ever 
standing on some defensive position, when the officer commanding the 
troops has ordered a retreat. But, when a retreat has been ordered, 
the artillery ceases to have any independent power over its movements, 
and it would be well in such a case to avoid exposing artillery to 
effective infantry fire, for the officer commanding the troops cannot 
choose a more unfavourable moment for deciding upon a retreat, than 
one when his artillery is under the fire of the enemy’s infantry. Even 
at mancBuvres a mixed force cannot move in retreat so quickly as a 
company, to which the Captain simply gives the order : “ Right-about- 
turn I ” The proper dispositions must be made and the necessary 
directions must he given for the retirement of any mixed force. In 
war the officer commanding the troops, before he draws hack his forces, 
must decide as to the direction to be given to his trains, his baggage, his 
field-hospitals, and sometimes his ammunition-columns. If the artillery 
suffers from effective infantry fire, while these movements are as yet 
uncompleted, it is then usually too late for an orderly retirement, and 
the retreat will take place in disorder and with great loss. A.ny guns 
which may have lost horses after being limbered up will probably fall 
into the hands of the enemy, before they can be unhooked. Eor this 
reason the decision to retire must he arrived at, either before the 
enemy’s attack has progressed so far that the infantry is hotly engaged, 
or after an attack has been repulsed, and while the assailant is making 
his disposition for a fresh assault. (See the remarks on this subject in 
my tenth letter.) In that case the officer commanding the troops will 
first send back his artillery into a new position, from which it may 
delay the advance of the enemy, and where their fire may serve as a 
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signal for tte other troops, that here is the point on which they are to 
re-forin. But there is an exception even 'to this rule. Wl^n for 
example, the enemy has not yet attacked, and the defender’s artiilery 
commands a deme, through which the assailant must pass, but wh^h 
he IS unable to traverse so long as the artillery remains in its position 
In such and m similar cases the artillery will be left to the last in front 
of the enemy under an escort of cavalry, until all the remainder, the 
train as well as the infantry, have obtained such a start of the enemy 
that the latter cannot catch them up on the same clay. But even in this 
case the artillery must not remain so long in position that it is 
exposed to infantry fire. In such and in similar cases, it is necessary 
sometimes to gam time by a heavy cannonade by the artillery of the 
rear-guard^, which should be reinforced, under certain circumstances 
even by the whole of the corps-artillery. 
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/5ih Zette?\ 


On bomb artillery questions of the day. 

1. On Reserve-artillery. 

As I have already said, the improvement of the fire of artillery has 
I resulted in the abolition of reserve-artillery, and I believe that the 

1 further improvements made in the arm since the last war have 

strengthened the reasons which induced us to bring as much artillery 
as possible into action immediately at the beginning of the battle, and 
to hold back no reserve of artillery; all this you have exactly 
I understood. 

But you, on the other hand, make the observation, that the artillery 
duel, owing to the murderous effect of shrapnel, will so entirely destroy 
that side which is worsted in it, that, if it has kept no reserve-artillery, 
it will have no more guns available for use during the close combat of 
the infantry ; but I must, with respect to this, beg your attention to the 
fact, that the artillery duel, if it really does prove so destructive, will 
' probably lead to the annihilation of that side which puts the smallest 

number of guns into position. A single additional battery which can 
outflank the enemy’s line and can bring a flanking or an oblique 
fire on it may at the very commencement of a combat carried 
on at effective shrapnel ranges turn the fight to our advantage, and then, 
according to the experience of the School of Gunnery, when we have 
once begun to gain the upper hand, and make use of our advantage to 
concentrate our fire properly, the destruction of the enemy will soon 
follow. We have heard it said that it will take only a quarter-of-an- 
i hour. Even if it were so effective, I still doubt, as I have already 

1 written to you, whether this duel will resemble the well-known fight 

between two lions, who each devoured the other, since I think that fire 
:< will generally be opened at first on either side at very long ranges and 

that battles, according to the nature of things as already shown, will 
tend to become less blood^ras the improvement in weapons of war 
: progresses. But if it be so effective, this is an additional reason for 

I artillery to make the greater effo:i:ts to bring all its guns at once as 
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quickly as possible into action, as soon as tlie assailant lias decided that, 
and where, he intends to attack, or as soon as the defender sees the attack 
develope. Then if, of two equal forces of artillery, one holds a third 
back in reserve, the other two-thirds will be quickly destroyed by the 
superiority of the enerny, who can thus later on be still more easily ready 
for the other third. Now you say that according to this logic the other 
arms ought also to retain no reserves, and should not even form several 
lines of battle, but should strive to advance with all their force in the 
front line. But the comparison is not altogether just. 

Why do the other arms use several lines of battle and reserves F 
(i.) In order to receive and to collect troops which have lost their 
cohesion, so that they may regain their organiziation and become fit 
for action, since infantry and cavalry which have become disorganized 
in battle are not only of little use against fresh and intact forces in 
close order, but are even defenceless before them, (ii.) In order to 
take advantage of any disorganization amongst the enemy and to destroy 
him. (iii.) In order to keep troops in hand, in case some unforeseen 
accident may render necessary their employment on some new point of 
the field of battle. The two first reasons have no existence for artillery. 
The last loses its value in proportion as the sphere of effect of the arm 
increases. When the artillery had to advance to within 1000 paces of 
the enemy, in order to produce any effect, when it could easily come 
into action within 400 paces of an enemy, who might threaten it with 
infantry and cavalry, then no one could count with certainty upon 
being able to use that artillery at any other point, if it had been once 
sent into the fight ; it had then to be considered as expended.” But 
the longer the range of artillery, the less is it expended,” and the more 
it still remains, even when in action, at the disposition of the General. 
It can now limber up and be used in another position. During the 
combat of the Guard-corps in the battle of Sedan, we were obliged in 
the middle of the action to ‘‘ extend to a flank.” Boon’s battery was 
standing on the right flank of the 3rd brigade, and was ordered to 
move to the left flank of the Division. It limbered up to retire, 
passed at a trot in rear of the other batteries, and took up its position on 
their left ; and all this in an effective fire of Chassepots, for the Captain 
was hit by a bullet in the abdomen shortly after the guns had been 
limbered up. In the same battle the whole of the Horse brigade 
trotted from the extreme right flank to the centre, came into action 
there, and later on trotted back to the right flank ; the 3rd Horse 
artillery battery went to the extreme right. The 2nd Field brigade of 
the corps-artillery was able, without difficulty, to move from its first 
position on the right of the 1st brigade into its second on their left. 
Even if the enemy’s fire were much hotter than it then was, it would 
be possible to dispose of a line of ai4illery in action, provided only that 
the position gives some little cover. When the fight is taking place at 
a still longer range, it is only necessary to cease firing and to draw 
back the guns a little ; then the enemy cannot see them and also ceases 
his fire on them (as I have ali’eady told you, the enemy’s artillery at 
Sedan ceased firing shortly after I had ordered my guns to do so) : and 
then they can be set in motion. With regard to artillery, which is 
employed at the shorter shrapnel ranges in a very hot artillery duel, it 
would naturally not be desirable at such a moment to find employment 
for it in any other position. For the very heat of the fight offers the 
best evidence that it is in the exact place where it is most needed. 
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We may add that the greater the power of artillerj^ the less is the 
necessity for it to move in order to be available for use in some fresh 
direction. Even the guns which we used in the war of 1870 were 
sufficiently powerful to be able, when standing in the centre of the 
front of an army-corps, to give aid to any part of the action of that corps, 
by merely turning their fire upon the spot in question without them- 
selves changing their position. From the position in front of Bt.-Privat 
which the artillery of the Guard occupied, those batteries which stood 
in the centre were able to fire across the high-road on masses of the 
enemy, which were moving against the left flank of the corps, as well 
as later on to shell the enemy on our right flank as he advanced against 
the Hessian division. At Sedan in a similar manner it commanded 
from one and the same position the extreme right and left flanks of the 
corps. Since the sphere of effect is now still more extended, artillery 
will be able without moving to aid on a yet wider front. An army- 
corps must therefore always endeavour, wherever possible, to bring the 
whole of its artillery into action. If artillery, for which there is room 
in the position, is held back in reserve, the officer doing so will act in a 
manner similar to those strategists of former days who, as at Halle in 
1806, placed their strategical reserves outside of the Theatre of war ; 
but at last Napoleon taught them that it is impossible to be too strong 
on the field of battle. 

This will not altogether hold good in the case of an entire army. No 
Field gun has at present sufficiently long range to be able, from one and 
the same position, to command the battle front of a whole army. It 
might therefore in this case appear desirable to have a reserve of 
artillery available in case it might be necessary to employ exceptional 
strength on one or other flank of the army. But an army composed of 
many corps will hold in reserve a certain number of entire army-corps, 
and will thus find a sufficient reserve of artillery in the batteries of 
these corps. Thus in the battle of the 18th of August, 1870, the 3rd 
corps, which was otherwise not engaged on that day, sent forward its 
corps-artillery into the position at Yionville. 

Finally, with regard to your last argument in favour of the retention 
of a reserve, namely that, owing to the tremendous effect of the artillery 
duel, there is some danger that, after a battle, no artillery will be left 
for another day, I would merely remark that this only proves the 
necessity of winning the first battle. If you lose that, all those of your 
guns, which have lost their detachments and teams by the fire of 
shrapnel, will fall into the hand of the enemy. If you win, I will show 
you how to make up a new artillery to replace that which you have lost. 
You will have lost only horses and men, for your guns will not have 
suffered from the shrapnel fire. We will take for the guns the horses 
of the ammunition- wagons which, being now empty, can very well be 
drawn by one pair each, and we will form new detachments from the 
escort of the same wagons. After the battle of St.-Privat the ammuni- 
tion-columns of the Guard corps gave 200 horses to the batteiues. Yon 
Dresky must have filled up his Horse artillery batteries in the 
same manner after the battle of Yionville, since they then lost 75 per 
cent, of their horses, and were nevertheless available for action on the 
18th of August (two days later). 

2. On finding the range from a position in rear. 

The second artillery question which you allude to, namely : “ Finding 
the range from a position in rear,” has already occupied much of my 
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attention. I believe that great results ^are expex^ed from .it- .The 
undeniable truth, that that artillerj- which first finds^the range will obtain 
the superiority ik the artillery fight, has led to_ the following BUgges mn : 
Yon begin to fire -at a very long distance, simply to find the_ wnge , 
when this has been done you open fire on the position which you 
propose next to occupy for the decisive artillery duel ; b^ subtracting 
the^atter range from the former you find the distance of the new por- 
tion from the enemy ; you then hasten on at a very rapid pace, perhaps 
with your guns loaded and your tangent-scales set into your new posi- 
tion, and there at once begin the artillery duel with guns for which thv 
elevation is known, against an enemy who has to commence bj finding 
his range. For example, I am firing at the enemy at a range of 5000 
vHrds • I see a hill on which I propose to take up a closer position , I 
find by firing at it that the range of that hill is 3000 yards ; I then 
know that this position is 2000 yards from the eneiny._ _ 

I own that this idea has in it something so enticing, that! was at 
first much taken with it. But the more I considered its p^ticability, 
the more was I convinced that it could seldom be possible to make use 
of it In the first place I would simply observe, that the nearer of the 
two positions is either in the possession of the enemy, in case 
we cannot occupy it, or it is held by our troops, in which ease we 
cannot fire at it ; therefore this process is limited in piactiee 
to an exceptional combination of circumstances, which will have 
enabled us to fire at the new position, before it has been occupied by 
our troops, and while it was still in the position of the enemy, hither 
this must be the case, or we must have at least time to send an order to 
our troops who are 3000 yards away, to direct them to open out and 
leave a space free into which we may throw our shell : and it is further 
necessary that the enemy’s infantry shall fail to take advantage of this 
opportunity to return quickly and re-oceupy the ground in fiiicstion. 
Again the new position must lie directly in the line of fire of the first 
position, otherwise the calculation will be incorrect. Furtherrnore, the 
front of the enemy’s artillery must lie exactly in one and the saine 
straight line, and our new position must for its whole length be exactly 
parallel to the enemy’s front, otherwise the range for the guns on one 
fariV -will differ very much from that for the guns on the other. 

But, granted that all these conditions may be fulfilled, I have still 
some more questions to ask : 

(i.) Supposing that we fancy that we have found our range to be 
5006 paces, but have been deceived by the very great distance ; what 
then ? Say that we have judged it to be 300 yards longer than it is, 
and yet thought that we were hitting, which at a range of 5000 yards 
is easily possible ; when we go in to 2000 yards we shall have 300 
yards too much elevation, and shall suffer from the enemy s fire 
without producing the least effect upon him, since we shall steadily 
shoot over his head instead of doing him injury. 

(ii.) Supposing that the enemy’s artillery which, when seen from a 
distance of 5000 yards, appears to be standing in one straight line, has 
really every battery at a different range from us ; what then ? In that 
case we shall have found the range of a single battery and shall be 
crushed by the others. 

(iii.) If, as you advance at a gallop, at a racing pace, or even at a trot, 
you fail to find the spot to which you took the range ; what then ? 
And this may easily happen, for ground at a distance looks very 
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different to what it does when yon are on it. I will only ask you, who 
are an ardent sportsman, to recall your experiences when partridge 
shooting. Yon shoot a bird ; it falls among the potatoes close to that 
yellow ffower. Yon walk np to it, but when yon get there yon 
mistake another yellow flower for the right one, and yon search for 
half-an-honr without result. How do yon propose to search for half- 
an-honr, with your brigade of artillery at a gallop, for the spot on 
which yon wish to nniimber ? The enemy in the meantime will have 
knocked yon to pieces. 

(iv.) The new position, when seen from the rear, appeared as if yon 
could there get on good terms with the enemy. When yon arrive 
there yon find that the enemy cannot be seen from it. What then? 
Yon will wander about with your tangent-scales set wrong, under the 
enemy’s fire, looking for some position to take up ; this is the worst 
thing that can happen to yon. 

(v.) In the new position at the range which yon have ascertained 
only one battery (or perhaps only one gun) can find room. The 
character of the ground is such, that the other guns must be posted 
further to the front or to the rear, in short the range which you have 
found is valueless. It suits only one battery, the others do not hit, and 
suffer accordingly. 

All these difficulties will tend to absolute failure of effect on our 
part, if we, as has been proposed by certain Hotspurs who are full of 
this idea, advance with shrapnel in the guns, with fuzes which must 
have been already set, for the first rounds under the circumstances 
mentioned above will be altogether ineffective. With common shell 
in the gun, the tangent-scale can at any rate be re-set, if we are obliged 
to unlimber at some spot other than that which we selected ; but the 
setting of the time-fuze for shrapnel cannot be altered when once the 
shell has been placed in the gun. 

Let us now again take a practical case. Let us return to the battle- 
field of K5niggratz and to the situation which we have so often 
considered. The artillery of the defenders is standing on the heights 
of Lipa, that of the assailants on the Roskos-berg, and the latter has 
found its range as 4000 yards. The infantry of the assailants has 
occupied the passages of the Bistritz and the wood of Skalka, and has 
pushed on into the Hola wood. This infantry has been told that their 
artillery intends to find its range from the spur which runs from 
Cistowes to the Skalka wood, and that therefore the infantry is not to 
occupy this spur. It is believed that there is a point on the spur about 
1780 yards from the Roskos-berg, from which it will be possible to fire 
on the enemy at Lipa. The range of this point is found. A poplar 
stands there, showing up clearly, which must prevent any unfortunate 
error. There is no question of advancing at a gallop, for the Bistritz 
must be crossed. But near the Skalka wood a passage is found, which 
lies in a dead angle, since it cannot be seen by the enemy at Lipa. You 
cross there, form line, and advance on the poplar on the front of a 
brigade. Can you really see the enemy from this point ? And if one 
battery can see him, can the others do so also ? Read the description 
of this spot in the account of the battle of Koniggratz, and notice how 
often our batteries had to change their positions, because they could not 
get a good view of the enemy. In this particular case the wings must 
advance on a half -circle in front of the centre, in order to be able to 
fire. But the guns are loaded with shrapnel, of which the fuzes have 
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been set. There is then nothing else to be done bnt to fire the guns 
into the air, and thus to betray our position to the enemy, before we 

caa open an aimed fire. _ . -i 

I can perfectly well imagine a case, where it would be possible to 
find a point; wMch might be fired on before-hand and the range thus 
found, and which might afterwards be occupied by our infantry, and 
then properly reconnoitred. A position might be found there which 
would be under coyer of the hedge round a village or of a hill, &o. 
The approach to it might also be well covered, so that the enemy would 
not see the guns as they moved up into it. But such a position would 
seldom afford space for more than one battery. This battery should be 
taken there, but with the guns unloaded; standing unseen by the 
enemy, we might first study the position, and when we were quite 
sure that all was right, we might commence an unexpected and rapid 
fire of shell, or perhaps an immediate fire of shrapnel. I think that 
such a battery might produce a surprising effect, and even, if favourable 
circumstances concurred, might exert a decisive influence on the course 
of the artillery fight. But you will allow that for this the concurrence 
of many favourable circumstances is absolutely necessary, and that thus 
this manoeuvre will not as a rule be practicable. In 99 cases out of 100, 
especially if it be attempted with a great artillery line of more than 
one battery, it will fail, that is to say it will result in the destruction of 
the advancing line of artillery. 

Do you know the every-day expression in Berlin: ‘‘It is a capital 
idea, but that is about all ” ? 

3. On the use of salvoes by batteries. 

There is a notion which finds some favour, that, immediately after 
unlimbering in the position near the enemy, which is at any cost to be 
taken up at a gallop (even though in doing so two-thirds of the guns 
are left behind), a salvo of shrapnel should be fired ; but this will 
certainly lead to nothing but a useless waste of ammunition. 

I am in general a declared enemy of artillery salvoes as a system of 
fighting. A battery has to load, set its tangent-scales, lay its guns, fire, 
observe and correct each shot, each of which duties has to be performed 
by a different man, while they must all be correctly carried out if it is 
proposed to hit ; it thus forms such a complicated technical machine, 
that only from the strictest pedantry and the most steady supervision 
of the execution of each duty can the best possible results be anticipated. 
As soon as, instead of a quiet calm, haste and precipitation arise, and 
as soon as the detachments feel that they are not looked closely after, 
mistakes will begin ; this is true of the practice camp, but is still more 
true when they are in front of the enemy. Suppose that out of a 
battery salvo only one shot hits the mark, whom is the Gaptain of the 
battery to hold answerable for the failure ? He does not know, after 
the salvo, which of the six guns has been properly laid. But when 
shot after shot is watched by the Captain, and when he can make the 
gun which is concerned responsible for each “deserter,” then the 
detachments take far more trouble in loading correctly, in setting their 
tangent-scale and fuzes, in laying, &c., &c. Only thus can the Captain 
obtain that command over the fire, which makes men say, “he holds 
his fire in his hand.” Believe me, I speak from experience, it is hard 
enough now to keep one’s fire under command. It is only necessary 
that a gun shall miss fire, or that the firing number shall be killed at 
the moment when the word “ Fire 1 ” is given, or that any such inter- 
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ruption shall occur, and another gun will fire immediately, and then, 
unless the Captain interyenes with the severity of a Draco, independent 
firing at once takes place, such as is not recognized hy our regulations, 
such as un watched, uncorrected and often unaimed as it is, has no 
result except an impenetrable cloud of smoke. I trust only to that fire, 
which works pedantically from one flank, where the Captain stands to 
windward with his field-glass to his nye, watches each shot, and can 
intervene whenever a “ deserter ” occurs, since no shot is fired until the 
preceding shot has been marked on the target. This is also the object 
of the regulations, since it is there laid down that the shortest pause 
between two guns is to be from 6 to 8 seconds, while in 6 to 8 seconds 
the shell will traverse the longest range (2500 to 3000 yards), at which 
in my opinion rapid firing ought ever to be employed. No more shell 
are thrown against the enemy by the use of salvoes than would be the 
case if a rapid fire were used, since well-laid battery salvoes cannot be 
fired quicker than with an interval of from 36 to 48 seconds ; thus the 
regular quick fire from a flank sends just as many shell into the enemy’s 
ranks, with this advantage, that they are more likely to hit, and that 
when shrapnel are used, and it has been found necessary to change the 
elevation or the range, shrapnel shell which have been loaded before- 
hand and of which the old-fashioned fuzes will not admit of correction, 
need not be fired except in a few cases.* 

Of all these causes of failure, which I have quoted against the use of 
salvoes by artillery, it is very likely that many have also exercised an 
influence on the fire of common shell at the time when the Captains of 
batteries under my command carried out comparative practice at a 
moving target with salvoes and fire from a flank, and, as I have already 
mentioned, did not hit with the salvoes. 

For this reason when I hear or read of the great expectations 
which have in many cases been aroused as regards the effect of battery 
salvoes of shrapnel shell in the artillery fight, I cannot free myself 
from the very greatest apprehension, lest we are in this giving 
ourselves up to a most serious illusion; serious, not only because 
the awakening will exercise a depressing moral effect, but also 
because these salvoes, which will produce no injury to the enemy, 
will leave the batteries for the moment defenceless, and they will 
have to begin at last to find their range, while the enemy will thus 
get a decided start of them. Our foes in the war of 1870-1871 had 
formed similar illusory notions concerning the effect of the mitrailleuses. 
They produced here and there a most terrible effect. In one of the 
fights at Le Bourget the two Horse artillery batteries of the Guard lost 
22 horses by one discharge from a mitrailleuse. But in most cases their 
fire was despised by our men. This may also be the case with salvoes 
of shrapnel. Here and there, especially if fired quietly and with 
forethought, they may produce a considerable effect. But in most 
cases they will cause only a waste of ammunition. 

I also, as I have already told you, have used battery salvoes in war, 
not for their effect, but simply, at Sedan, as range-finders. We did not 
then hurriedly fire and load again, but worked very quietly, while each 


* Note. — This is a little obscure. The author presumably means that, as all the guns 
will not have been loaded, it will be obligatory, supposing that the fuzes are bored 
for the wrong range, to waste only those shell which may have been already inserted 
in the guns. N.L.W. 
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gnu of the battery had to be looked over by the Captain himself, so that 
no mistake should be made. Later on a salvo of the whole of the guns 
of the corps-artillery and the 1st Field brigade was fired, bnt only as a 
pre-arranged signal to General von Pape, that he might advance with 
his infantry against the bois de la Garenne, since we did not intend to 
fire any more on it. . . . . 

The regulations also mention the battery salvo, as being of use in order 
to furnish a fixed point for the observation of fire, when the observation 
of single shots is too difficult. It does not mention salvoes as a system 
for use in action ; on the contrary it gives a warning against undue 

hurry in firing. * i 

I am very much pleased with a proposition which is made m the 
Conduct of artillery in manoeuvres and in action,” of which I have 
already spoken ; this is as follows : A brigade should allow its batteries 
to fire salvoes with their tangent-scales set at dificerent elevations, for 
example, the first battery at 2000 yards, the second at 2200, and so on, 
in order that soon after the commencement of the fire a fixed point 
may be obtained from which to learn the range. But I would not allow 
the brigade to hurry forward with loaded guns and with the tangent- 
scales ready set, nor would I permit them to open fire hastily, since 
such measures tend to make the detachments restless, and to hurry the 
fire too much. And I should employ this mode of proceeding only in 
cases where the artillery, without being observed by the enemy, has 
taken up a position behind cover which hides it from view, where the 
laying of each individual gun can be quietly supervised, and where 
thus the accurate direction of the salvo can be guaranteed. The decisive 
ranges for the artillery duel (2000 to 2500 yards) are still so great, that 
in almost any country screens may be found for some guns ; these it 
may be possiffie to reach unperceived, so that the commencement of 
our fire will give the first warning which the enemy will receive of our 
presence. Especially if his attention has already been attracted by 
other artillery firing at longer ranges. 

4. The occupation of a position in echelon. 

The occupation of a position by a large artillery line in echelon of 
batteries, concerning which you ask my opinion, is now very much in 
favour, in cases where the wind blows from a flank and drifts the smoke 
of one battery close in front of another, so that the observation of its 
fire by the latter is rendered very difficult. Such a direction of the 
wind is certainly very annoying. I found it most disagreeable at 
Sedan. But we could not there place ourselves in echelon, since the 
shape of the hill fixed our position for us. This will often be the case. 

At the beginning of the battle of St. Privat, Scherbening, as I think 
I have already stated, advanced with his batteries in echelon with an 
interval of 200 paces, as he had done before with success in 1866 at 
Blumenau. This was not on account of the direction of the wind, but 
in order to mislead the enemy as to the proper elevation. When we 
stood firm in our position, and had settled our observations and correc- 
tions, and since we for the present could advance no farther, the other 
batteries came nearly into line with the leading one, in order to give a 
free field of fire to all the batteries, and also because it has not a good 
moral effect, when part of the batteries remain farther from the enemy 
than the rest. I am therefore of opinion that, even in the very rare 
cases where the nature of the ground will permit artillery to take up a 
position in echelon, this measure should only be adopted as a temporary 
expedient and should then be used with great care. 
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5. On diagonal fire; 

I entirely agree that we ought to endeavonr to bring enfilade or 
obliqne fire to bear upon the enemy’s artillery line. Nothing produces 
more effect than enfilade or oblique fire, since every shot tells, even 
when it is laid too high. Splinters and shrapnel bullets whistle through 
the whole length of the line among the guns, limbers, horses and men. 
The moral effect of this is tremendous. On the heights of Ghlum in 
the battle of Koniggratz I had in front of me a number of guns far 
superior to my own, but they did not produce nearly so much effect 
upon us as did one or two batteries, which stood between Sweti and 
Rosberitz and fired on us obliquely from the left. For this reason our 
every effort must be directed to outflank the enemy’s position, even if 
this can be done on one flank only. On that flank we shall quickly 
get the upper hand, and can thence (so to speak) roll up the enemy 
with fire, since we shall be gradually able to use more and more guns 
in oblique fire against the other parts of the enemy’s line. 

But when it is proposed that, in order to be able to make use of 
oblique fire in a duel between two artilleries standing directly opposite 
to each other, the artillery • on one flank shall fire, not on the enemy 
which is immediately in its front, but on his other wing, I give it as 
my opinion, that this would be a measure which would ask too much of 
human nature. Besides the necessary observation and correction of fire, 
being on the diagonal of the field of battle, would be so difficult of 
execution, that the effect would thus lose more than it would gain by 
the oblique direction of the fire. Moreover in the case of an extensive 
. field of battle such a co-operation in the management of the fire would 

■ lead to considerable friction, and if by any misunderstanding a part of 

the artillery did not follow the rules perscribed, another part would be 
; crushed by the enemy. With regard to this I feel that such a manage- 

I ment of the fire is too fanciful, and is too far removed from that 

simplicity which one must strive for in war. The officer commanding 
the brigade should assign its target to each battery, and this will as a 
rule stand straight in front of the latter ; as for the rest I consider that 
the brief and excellent orders concerning the management of the fire 
i which are to be found in the regulations are quite sufficient. 

I 6. On cover for limbers and guns. 

I Former orders have laid down that the limbers should make use of 

cover near the batteries. The most recent regulations say nothing 
? about this point. I have never in all my campaigns allowed the 

limbers to quit their regulation position in rear of the guns. My reason 
was, that even the nearest available position was too far from the guns. 

; Cover for the limbers which is ten paces from the left flank of the 

; battery is certainly very close indeed. But if the Captain places his 

limbers in rear of it, the limber of No. 1 gun is 110 paces from its gun. 

' The number who has to bring up shell after shell to the gun has thus 

220 paces to run between each round. Even when the limber stands 
^ in its regulation position this number is very hard-worked. Supposing 

: that a battery fires 100 rounds per gun, as has often happened in a 

i; battle (at Solferino many batteries of the French army fired over 300 

r rounds per gun), then, if the limbers are posted ten paces from the left 

I flank of the battery, the number who brings up shell to No. 1 gun has 

I 22,000 more paces to run than have the other numbers. It will also be 

' very trying to his nerves, to be compelled to run the whole length ' of 

P the front of the battery as it stands under fire, ' 
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Tlie case is som.e'wliat difiEerent wlien another source of ammunition 
takes the place of the limbers. For this reason I consider the 
proposition made in the pamphlet, which I have often before referred 
to (concerning the conduct of artillery) to be very good, for such 
defensive positions as one is determined to hold, but not for such as 
one intends to occupy for a time only, as for example rear-guard 
positions. 

The proposition is as follows ; To post the limbers on the flank of 
the battery, and in their stead to place an ammunition wagon without 
horses in rear of No. 2 and No. 5 guns, or in rear of each division. As 
in this case the intervals between the guns of each half-battery or of 
each division can be also diminished, in order to lessen the distance 
through which the shell must be brought up, it will thus be possible to 
obtain cover for the teams without prejudicing the service of the guns. 

I propose to consider again our familiar situation on the battle-field 
of Koniggratz, which we have so frequently selected as a practical 
example ; if the defender has determined to fight his decisive action 
at Lipa, he would do well to dispose his batteries in accordance with 
the foregoing plan. The assailant also will have an opportunity of 
making use of it, if he takes up a position which he apparently will be 
able to occupy for a long time, and which will not be affected by 
accidental changes in the situation of the action. This would be the 
case with his artillery on the Eoskos-berg, as soon as he is securely 
posted there, owing to his infantry having seized the Bistritz, and also 
while it is re-establishing the passages. But that artillery of the 
assailants, which crosses the river at the Skalka wood, in order to take 
up a precarious position on the other side, with the object of suddenly 
bringing about a revolution in the artillery duel by its energetic fire, 
would not dare to risk placing its limbers at a greater distance from the 
guns than that which is prescribed by the regulations. 

It is a well-known fact also, that it is desirable to make some 
artificial cover for the guns. But I cannot neglect this opportunity of 
telling you of a very unpleasant experience, which I once went through 
in action. "We were in the habit, at manoeuvres, &c., whenever time 
permitted, of excavating cover for the guns. The first time that I 
made use of this plan in war, the wheels on the recoil sunk so deep 
into the freshly disturbed ground, that after the third round the trail 
stood high in the air, while the wheels and the muzzle stuck deep in 
the earth, so that we had nothing left to do but to abandon the gun-pit, 
and to post ourselves in front of it on the natural level. In peace- 
manoeuvres these experiences are never met with, since the ammunition 
then used does not give so strong a recoil. If these gun-pits are made 
on wet ground (and this is generally the case), platforms of planks 
must be laid down for the guns ; otherwise such positions cannot be 
used for long. 

For these reasons it is always better to place the guns on the natural 
surface of the ground, and to use existing cover, such as undulations of 
the ground, brushwood, hedges, &c. 

7. On Horse artillery. 

With reference to your question concerning the necessity for Horse 
artillery, I must first tell you, that before the war of 1870-1871 an 
opinion was frequently expressed among senior officers of artillery, that 
Foot artillery (as unmounted Field artillery was then called), could 
discharge all the duties of Horse artillery, since, owing to the axle-tree 
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seats, it was now possible to carry all the detachments of a battery on 
the carriages, while the Horse artillery, with its mounted detachments 
offered too many targets to the accurate shooting of rifled guns. It was 
considered better to give up Horse artillery altogether, and to supply its 
place with Field artillery carrying its detachments on the carriages. 
This opinion was shared by persons who had considerable influence in 
high places. The experiences of the war of 1870-1871 entirely silenced 
these suggestions. I have told you already (in the sixth letter) how 
von Dresky relates that he on the 6th of August, after a march with the 
corps-artillery of 16 miles in a hilly country, was called to arms and 
moved off at 3 p.m. His Horse artillery took only 3 hours to reach the 
battle-field, which was at a distance of 20 miles, while his Field brigade 
took an hour-and-a-half longer, and thus arrived too late. 

On the 16th of August he received an order to advance as quickly as 
possible to the field of battle. The Horse artillery arrived three-quarters- 
of-an-hour earlier than the others, after a march over nearly 8 miles of 
hilly road. His Horse artillery brigade only reached the battle-field of 
Beaune la Rolando in time to take part in the action, and that by a 
march of 32 miles. 

As far as regards the battle of Sedan I can tell you that the Field 
brigade of the corps-artillery of the Guard was called to arms an hour 
earlier than the Horse artillery, which had been for the night attached 
to the cavalry division. The Horse artillery obeyed the order to come 
up and join the corps-artillery for the day of battle so quickly, that 
they arrived (after a march of 11 miles) exactly as the Field brigade 
took up its position. 

The enormous marches made by some Horse artillery batteries, and 
even by some entire Horse artillery brigades which were attached to 
cavalry brigades and divisions, and of which I have already given you 
some examples, would have been impossible for unmounted Field 
artillery. As I told you when I wrote about cavalry, I am of 
opinion that in future still greater exertions will be demanded from the 
cavalry, and in this I believe that every cavalry ofiScer will agree with 
me. When, therefore, cavalry have been trained to make such exer- 
tions, the unmounted Field artillery will be less able than ever to follow 
them. There can then be no doubt but that the artillery which is 
attached to cavalry must be Horse artillery. 

But the corps-artillery also needs Horse artillery in cases where it has 
to move quickly into position. The ideal corps-artillery would consist 
entirely of Horse artillery. If it be said that the supply of horses in 
the country would not, after furnishing the number required by the 
cavalry, suffice to mount the whole of the corps-artillery, it would at 
least be desirable to mount it as far as this supply will permit. 

8. On the abolition of corps-artillery. 

I have heard the cry for the abolition of the corps-artillery, and for 
its equal division between the two divisions of the army-corps. It 
was caused by some articles in military papers and pamphlets. I have 
up to the present paid no attention to this desire. But since you ask 
me about it, I will give you my opinion. 

The wish for this change originated entirely and specifically among 
the artillery. It is very disagreeable for the officer commanding a 
regiment of divisional artillery to see his regiment at the moment of 
mobilization divided into two parts, and to have nothing whatever to 
say to it ; while the unity of the regiment, which is^ so important, is 
broken up just at the most critical time. But this is the only good 
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reason for the abolition of the corps-artillery. Now this is really not 
at all an artillery question. I see that you are astonished, at this 
apparently paradoxical assertion. But nevertheless I am right. If the 
corps-artillery be abolished, an army-corps, now that the independent 
cavalry divisions are placed directly under the command of the officer 
commanding the army, will consist of two equal parts—the divisions. 
Thus the unity of the corps ceases to be a necessity. The Staff of the 
army would dispose of it entirely by divisions, and the unity of the 
corps and its Staff would be abolished. I may add that as a matter of 
course the brigade command of Field artillery would also be done away 
with. We should then have army-divisions, or small corps of about the 
strength of our present divisions, which comes to the same thing. But 
whether such a change shall be made is a question for the officers 
entrusted with the direction of the army, for those who are to lead it in 
battle, and not for the artillery. The most skilled and practiced leader 
in battle of all time, since there has been any question of artillery, 
Napoleon I, held that the division of an army into corps was necessary. 
In 1806 we introduced army-divisions, and this organization was found 
to be unpractical. In the year 1866, in the 1st army, four divisions 
were placed directly under the officer commanding the army. This 
experiment, after greater experience of war, has not been repeated. I 
therefore think that we shall retain the unity of the corps. 

I should be very sorry on tactical grounds if the corps-artillery were 
abolished. It produces in combination with the divisional artillery, a 
tremendous effect wherever the General in command may please to use 
it ; and thus prepares the way for the main decisive action. The very 
existence of a corps-artillery points out that the effect of artillery should 
not be dispersed, but should be concentrated on the decisive point. I 
think I have already told you how among the Staff of the Guard-corps 
in 1870, the employment of the corps-artillery was so distinctly taken 
to be a sign of energetic action, that when we played whist (as often 
happened in the long evenings during the siege of Paris) we used to 
say, when anyone played a trump ; ‘‘ He is sending his corps-artillery 
into action.” The young officers at Head-quarters declared jokingly, 
that the General in command, whenever he received a report which 
obliged him to mount his horse, used to call for : My boots and the 
corps-artillery ! ” 

Jests like these mark the character of the situation. 

I feel as deeply as do the officers commanding regiments the dis- 
advantage of breaking up the regiments of divisional artillery into two 
parts. But I think that I could thoroughly remedy it in a better way. 

We have less Field artillery than the neighbouring States, I consider 
then that we, unless we are prepared to experience disaster, must 
increase our Field-artillery. An augmentation of two Field-batteries 
per army-corps would place us in a position to form two regiments of 
divisional artillery (one for each division) of 2 brigades of 3 batteries, 
and a regiment of corps-artillery of 3 brigades of 3 batteries. Such an 
organization would answer the purpose, and would no longer necessitate 
the breaking up of the regiment on mobilization. 

Some voices have been raised loudly against any incfease of the 
artillery, saying that it would be a serious thing to further augment the 
train of the army. Now I absolutely refuse to argue with anyone who, 
after the deeds which were done and the results which were obtained 
by the artillery in the years 1870 and 1871, can continue to consider it 
as “train,” and not as a combatant arm, 
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On the Brill Regulations. 

I DO not agree witb. your last remark, that I contradict myself when, 
though I constantly advise the observation of the Brill regulations, 
yet I also sometimes suggest opinions which are not in accordance with 
the prescriptions of those regulations. It is easy to obey the prescrip- 
tions of the regulations with the greatest exactness, even though one is 
quite persuaded that they ought to be altered. I felt thus when I 
commanded a regiment, and I was then quite determined that the very 
letter of the regulations should be followed, though our then regulations 
were very much out of date, and I was endeavouring by all legitimate 
means to get them altered ; at last a committee, over which I was set 
as President, was appointed to draw up new regulations. After the 
experiences of the war of 1870-1871, 1 should have proposed that they 
should be still more simplified, in order to give the troops time to 
practice these simple things with still greater precision. The last 
regulations, of the 23rd August, 1877, have made full use, as no one can 
deny, of the war-experiences of 1870-1871, and they are taken as a whole 
most excellent. But they still include a by no means small number of 
artificial movements and formations which, so long as they remain in 
the regulations, must be practised and thus cost time, but which cannot 
be used in war, and are pernicious, inasmuch as they make men think 
that they are applicable to war ; so that those who are inexperienced in 
war will, on first going into action, try to use them, and thus some loss 
will he caused. 

Brill regulations must certainly contain much which is of no use in 
war ; for example, the whole of the 1st Part, dealing with Instruction on 
foot, and also many moYements in the 3rd Part, dealing with mounted 
drill. On this matter I might, for the artillery, also join in the wish 
of Colonel von Rosenberg, which he has expressed in his ‘^Zusam- 
mengewlirfelten Gedanken,” that the regulations for the cavalry might 
point out the movements which are to be used in peace, and those 
which are possible in war. But the new regulations of 1877 include 
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wMeh in my opinion, are unnecessary for 
also some wMeh. needlessly occupy time during the 

artillery in time of peac^ ^iehVin the regulations must he continu- 
drill season. ^^nd some formations are omitted irom 

and asefal la w ttat I am 
inclined to call them jj^ore bring to your notice the 

l;7L1KeTrrtet/oria1i.?.ri.n» wMch I me. -ith on tM, 

occasion.” , artillerv of 1877 (4th Part, Para. 193, 

“ The Drill regulations foj. action) lays down the 

the advance and the occupation p formation for Flank 

Oolnmn of “j tetdo ot Horee ertilleiy. In whicl 

parSlaky suitable to iuftSiiSies wlhtS Mtmal 

Lder most circumstances of divisions, 

^"""Ihl^xperi^^^^^^^^^ obtaSe? on'£ 

iii« . flank moyenients under tne enemy s nr© 

later actions, always x-u*-, -p/N-nTnafinn ^reserved me from all loss. 
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Sendee dank abort 

the o^®“y’ close to us, either short or over, but none 
(for the “°® ^ery soft ground saved us from the splinters. 

Dhilleurraux Bois on^the 3rd of December, 1870, I had also, in 
ovLt toreacTiy^ntSedp^^^^^^^ a flank march of oyer a 

mL The who[e of the corps-artillery was collected here and, on 
^Innni- of the condition of the ground (which was slightly frozen but 
S still sf soft that the horses feet broke through the c™st) could 
A-nlv at a walk. Three French batteries fired on mey but ^ I 
offered no loss ; the Column of route and the wet ground saved me. 

“On the nth December at Le Mans, the Horse^artillery brigade 
received orders to fire on some French troops which showed themselves 
on the heights of Champagne. General von Billow and I rode on in 
froS of the brigade in order to lookfor a position for it. But all search 
for even a moderately practicable position was useless,_ owing * 
ouantitv of very thick brushwood with which the ground_was 
^rhad to glve^up any idea of using artillery. The brigade, which had 


•Note.— Cloae interval is 6 paces. Full interval is 20 paces. Botli measured from 
ijiuzzle to muzzle. N.L,W, 


179 


followed ns, Md to get into a small field surrounded by bushes in order 
to reverse, for the road was too narrow, being also shut in by a hedge. 
As we retired we came suddenly under a flank fire. It was impossible^to 
find out the position of the enemy’s artillery. The shells fell close 
round about us, but not one hit. The Column of route was not deep 
enough for that.” 

Recalling my own experiences I may add, that in the three campaigns 
of 1866, 1870 and 1871, the whole of my collected batteries never used 
any formation but the Column of route and the Advance in line. I 
must except, as I have already told you, the commencement of the 
battle of Xoniggratz and that movement at Sedan by which the 2nd 
brigade of Field artillery took up its last position of the day. It 
limbered up to advance, wheeled to the left by divisions at close 
interval, passed in this formation through the narrow wood-road, and 
then moved by the rear of the 1st brigade, which was already in action, 
and came up on its left, I certainly myself ordered the formation in 
Column of divisions, but I think that the Column of route would have 
been better. The brigade suffered no loss at all, but this would have 
been equally the case if it had adopted the other formation. 

From this it follows (forgive me the repetition of my former letters) 
that the Column of route and the Advance in line are the only forma- 
tions which regulations for the movement of batteries in war ought to 
lay down as available for use. We adopted during the war two kinds 
of formations in the case of the Column of route ; the** “ formation for 
rapid march,” and the “ formation in Lines.” The former was always 
used as the ordinary march formation, since when on the march it was 
impossible to say at what moment the “formation for rapid march” 
might not become necessary, in which case the detachments found 
themselves already close to those carriages on which they were to be 
carried. In a similar manner the wagon belonging to each gun formed 
a permanent sub-division with it, and the battery thus consisted of 8 
sub-divisions, of which the seventh and eighth, under the command of 
the quarter-master-sergeant, included the two supply-wagons, the field- 
forge, the baggage-wagon and the spare horses. "We only formed Lines, 
shortly before the battery came into the sphere of action. 

If the battery advanced in line into action, the wagons of the 1st Line, 
as I have already said, followed it immediately, and only those of the 
3nd remained in rear ; these were collected from the whole brigade, 
and placed under an officer. When the battery, beyond the field of 
battle, was halted or on the move in line, each wagon followed its gun, 
and the wagons which were under the quarter-master-sergeant followed 
as a 3rd Line in rear of the 5 wagons on the right of the battery ; the 
spare horses followed No. 5 wagon. This was also the formation in 
which the batteries paraded, and a very good formation it was, since 
the Captain could inspect the whole of his command, of which the 
front was 100 paces and the depth three carriages, or not quite 100 
paces. Line with full intervals was preferred to Line with close 
intervals, since with the former it was more easy to move about between 
the guns. However it sometimes happened that there was not sufficient 

’^Note. — T he formation for rapid march” is simply our Column of route with the 
detachments mounted. In the formation “in. Lines ” (mit fomier ten Staffeln) 
the guns moved first followed by the 1st line of 3 ammunition wagons and a 
Store wagon, while the 2ad line consisted of the remainder of the wagons. 
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space for this, and then j^^^fOTmed iTn^ ^ AlTth^ther 

also be used in war by ^ 5 ,Tiri all movements, wMch are not 

drill totions of a ’’“StomoMoSrSation.toajioao.-, 
t SlredaoMonilng to tl^ooe MllformatiOM 

S5rio«Ll. rihici oou »“>7 ”f f “ Sn2 r covered at a 
I would especMy f*ooM pracHoe 

trot in Colamn ‘™i<^r,e^„nhoald form the 

long gallops m jfof the greatest importance that during 

sc&:^o £ «= - -is oMfs! 

Sffiieut maSes yet I consider that drill-movements in brigade are 

™ns we sepLted from them so that we, at the most djisiTe 
ne:Iod of the battle, suffered seriously from want of ammunition, 
most cases a drill-like movement of the brigade is of itself impossible. 
Four batteries can perfectly well fight withont^bemg 

capable of being moved into position as at drill. 7®^^ Posted 

be seuarated from each other hy ravines, farms, &c. If they are postea 
L ecLlon (on account of the direction of the wind) a drill-iike advance 
is at once oU of the question. Moreover you must remember that a 
battery on war-footing contains as many carriages and horses as a 
brSade on the peace establishment, and thus you may imagine the 
difficulty which is found in directing a mass of four batteries at war 
strength with the voice. If you are moving fast, even at q trot, there 
can be no possibility of commanding a battery with the voice on 
account of the rattle of the carriages, and even trumpet eaUs are ot no 
use but are as often misunderstood as comprebended. Tmis 
movement of a brigade at war strengtli is seldom possible, and wHen it 
is possible it is generally wrong. I tborougbly agree witb tbe o-pmio 
of the author of the pamphlet which I have already mentioned on The 
conduct of artillery,” when he says that the brigade should not be men 
into action in any other way than the following : namely, the omcer 
commanding the brigade should give personal instructions to eacn 
individual Captain of a battery, or should send them such instructions 
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loj Mb Adjutants. As a rule lie will direct the advance of the first 
battery into the position, and will order the other batteries to unlimber 
on the right or left of this. 

You will, perhaps, quote against me the movement, which I have 
before mentioned, of the 2nd Field brigade of the Guard at Sedan, since 
it moved up in Column of divisions in rear of the 1st brigade and took 
up its position on its left flank. But this movement was not carried 
out like a drill-movement by the personal word of command of the 
officer commanding the brigade, but solely according to orders sent by 
Mm and under the personal guidance of Major von Krieger. The 
brigade was beforehand in a position in which only 3 batteries could 
find room, and which was further divided into two parts by a ravine. 
By order of the officer commanding the brigade, in accordance with my 
direction, the 3 batteries limbered up to advance, and wheeled to the left 
by divisions at close intervals. The battery on the right, which was 
separated from the others by the ravine, had to retire to cross this ravine 
in order to join them. The battery which for the moment had been kept 
out of action received an order to join also. The officer commanding the 
brigade then ordered the head of the column to trot and directed it 
through the wood-road. As he was passing the dangerous space over 
which he had to make a flank-march 500 paces in rear of the Ist brigade, 
receiving the missiles which had parsed over it, he behaved exactly as 
if he had been only at drill, rode out to the front where the enemy’s 
bullets were whistling, and gave directions to the head of the column 
as if he had been on parade, such as : A steady pace ! ” “Keep your 
distance, 2nd division I ” “ Centre driver of No. 5 gun, don’t gallop ! ” 
“ No. 1 of No. 6 gun, keep your dressing ! ” “ Eyes right ! ” &c. Then 
he cried to the Captain of the battery : “ Captain, it is time to wheel 
into line ; align yourself with the 1st brigade ! ” then he galloped off to 
the next t)attery, led it in the same manner over the dangerous zone, 
and so on. Thus it was no regulation drill-movement with which this 
brigade was moved as a whole ; the batteries went to their proper posi- 
tion according to his orders, and were not manoeuvred by the regulation 
word of command of the officer commanding the brigade. 

You may think peiffiaps that I shall now say, that what the artillery 
cannot use in war is not necessary for it in peace. In that case I 
should have to abolish the whole of brigade-drill in time of peace. But 
in this case deductive logic would bring us to a false conclusion. Since 
a brigade at its peace establishment has as many carriages and horses as 
has^a mobilized battery in time of war, it taken as a whole gives the 
besxi possible example of the difficulty of directing such a mass ; yet it 
is easier to command than a battery at war strength, since the officer 
commanding the brigade has the Captains of batteries and many more 
officers to help him than has the Captain of a mobilized battery. Again, 
as I have already remarked, the superior officers, who are over the 
officer commanding the brigade, such as the Inspector, the Inspector- 
General, and the General in command, have not time to inspect 
each individual battery. They must form their judgment from the 
brigade-movements, and there must thus be regulations to lay down 
these movements. 

But I am of opinion that with regard to this the very simplest 
formations only are needed, and that in the new regulations very 
complicated evolutions have been introduced which have not been 
shown to be necessary either in war or in peace. The simpler the 


regulations are, the more accurately can the evolutions which they 

s^peSy some of the movements 
I will do so as shortly as I can, in order not to 

In the 1st Part of the regulations, which concern Instruction on toot, 

I dJ St wish to abolish or to change anything, since it ^rrowed 
from the Infantry Field-exercise only so much as is necessary foi 

^’^I^have noticed with great pleasure the short, concise, and cowect 
construction of the 2rd Part, concerning Standing gun-dull. ^ 

should like to strike out Para. 84, (which belongs P^operiy to th| 3rd 
Part, Mounted Instruction), since it is there ^^id down what a Horse 
artillery gunner is to do, when the gun moves ofE at a trot, before the 
a,, mcntea. I ha,e already told y™ oaee ^a ^actaet 
must result, if this manoeuvre, which is so beautiful to look at in peace, 
were ever to be attempted in war. . _ _ „ 

Again the drill-regnlations which were drawn up after the 
1866 lay down absolutely that - All m)vements to the 
of principle, to commence at a walhy this rule, which is on Pag , 

1P5 is in direct contradiction with Para. 84 before-mentioned. 

As you will have anticipated from what I have already said, I have 
most to say about the 3rd Part, on Mounted Instruction. . 

In the 2nd chapter of this part I find the “ Half -column introduced ; 

I cannot see any necessity for this. It is taken from the cavalry drill- 
regulations. For cavalry it was found useful, m order to move them 
over considerable distances to the right or left front, since the troopers 
crush and press each other, and thus get out of order, when they ride 
long distances at half -right or half-left. But this is not the case with 
artillery. For its movement half -right or half -left is effected by a 
half -wheel of each gun, which afterwards moves straight to its front ; 
we have thus to a certain extent a half-column of guns, and thus the 
half -column of divisions appears to be superfluous. We cannot do 
without the movement half -right or half -left, and this differs so little 
from the half-column, which is formed by the half-wheel of divisions, 
that I cannot help thinking that by retaining both formations the 

regulations are unnecessarily complicated. 

If the half-column were abolished many other complicated move- 
ments of the 2nd Chapter of the 3rd Part would also be done away 
with. I cannot omit to remark that many officers of importance (for 
example von Rosenberg) have said that the half -column is undesirable 
for cavalry, as it is very difficult to carry out, and thus absorbs much 

time at drill. , j. j 

In the 3rd Chapter of the 3rd Part I find the battery-columnsT and 
the brigade-column introduced. Both formations are taken from the 
cavalry drill-regulations. But I see no use for either for artillery. 
Battery-columns, they say, adapt themselves better to the ground than 


•N OTE — Half-columa is an eoheloa of divisions, moving to the former right or left 
front, and is formed by tbe wbeel balf-riglit (or balf-left) of divisions. Tbe 
distance between divisions is 10 paces ; tbe interval 8 paces. N.L.W. 

•)*Note — “ Battery-columns ” is a line of batteries in columns of divisions witb intervals 
of 60 paces (100 paces at war strength, with 6 guns) ; a Brigade-column ” is a 
similar formation with the intervals reduced to 20 paces. N,L,W. 
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does a deployed line. But nothing adapts itself better to the ground 
than a deployed line of artillery, for it is not, like a line of cavalry, an 
unbroken wall, but is calculated, since there are intervals of 20 paces 
between the guns, to pass with ease small obstacles which may be in its 
way. And an artillery line can also easily pass through other troops. 
I remember to have seen in a battle a cavalry brigade, which sought to 
avoid the fire of the enemy, pass in extended order through the 
intervals between the guns of my batteries as the latter were trotting 
forward. But if a line of artillery meets with an extended obstacle, 
which can be passed in only a few places (such as a river, a broad ditch, 
&c.), it must then form Column of route, either by batteries or by 
brigade (as von Dresky did at Yionville), and for that also the battery- 
column will be of no use. Again, when under fire the “ Battery- 
columns ” offer so deep a target that it cannot be missed, while when 
out of the enemy’s fire we march in Column of route or in line. 
Therefore there is no necessity for the use of “ Battery-columns.” 

The Brigade-column, in which the batteries stand at close interval in 
Column of divisions, serves, so they say, especially well for a formation 
for assembly,* since it furnishes in the most simple manner every 
facility for movement in all directions. Whoever agrees with me, that 
a brigade can be commanded in war only by means of instructions or 
orders to individual batteries, and under no circumstances by an actual 
word of command from the officer commanding it, will also acknow- 
ledge that the case can scarcely arise in which a mass of artillery formed 
in assembly formation will suddenly find it necessary to extend in any 
direction. Masses of artillery can stand in assembly formation only 
when they are at a considerable distance from the field of battle, and 
must always have a long distance to traverse before arriving at the 
place where their services will be required, and therefore it does not 
matter whether the advance begins by a wheel of the head of the column, 
or whether the flank battery wheels in Column of divisions. Even in 
peace manoeuvres a mass of artillery cannot be kept in assembly 
formation at such a short distance from the enemy, that any sudden 
movement to the flank can be necessary. 

Again, Quarter-column of batteries is a much more practical and 
natural assembly formation for large masses of artillery, than is the new 
Brigade-column. It is more practical, especially for a battery at war 
strength, since in it each Captain can easily look after his battery. The 
battery forms, as I have already said, when it is in line at full intervals, 
and the wagons are in two lines in rear of the guns, a mass as nearly as 
deep as it is wide, and thus the Captain can at one glance see the whole 
of it. But when in Brigade-column the battery, being in Column of 
divisions, has a front of 20 paces and a depth of 9 carriages, that is to 
say of 180 paces, and is thus much more difficult to superintend. We 
often have to stand during many hours in assembly formation, for 
example, the Guard corps had to do so on the morning of St.-Privat and 
during the battle of Beaumont. The men thus get weary and must be 
looked after. Again, this is the time at which everything is inspected, 
and all mistakes in harnessing, packing, <&c., are corrected, especially 
when it has been necessary to march before day-break and when the 
march of the previous day has lasted until dark. It is thus important 


*NoTE-~‘‘Eexidezvous-StelltLng,” The formation in which a Brigade falls in on being 
called to arms. 
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that the Captain of the battery shall have everything close to his hand 
Sd shall S have to v^ander here and there as he makes he required 
inspStion It is true that Para. 196 allows the use of the Quarter- 
inspection, ja, formation, hut no mention is made of it in the 

whoS^f the 3rd Part of the regulations. This- appears to he rather a 

"""Th^QSrteMrfumn is also of g«at practical use for the m^^ 
of masses beyond the zone of action. At the beginning of the battle 
of St.SrTvat, Schirbening trotted with the whole of the corps-artillery 
from Doncourt to beyond Anoux la Grange, passing alone, the ciest of 
+hp heio-hts on the left of the 1st division of the Guard, a distance of 
over two miles Each battery was in line, and the wagons in two lines 
TvS oTZ guns. He did not allow the formation^in Lines of 
wagons until he had arrived within reach of the enemy s shells , he 
lenTed forward the foremost battery himself, after haying given orders 
•fn fhp others to come np on the left of it in echelon, each battery 
coming into action 200 paces nearer to the enemy than that which 

^’’?£ld propose also to strike out of the regulations the^deploymeut 
of a large column of artillery to a flank, since it, as we have already 
2id cal never happen that a great mass of artillery will have suddenly 
to eitend to a flank from its assembly 

action I should except the coming into action to a flank tiom the 
Slumn of route, which is often of use in taking up a position which 

Shen^ertsTthe “nSf-column,” the “ Battery-columns,” and 
the “ Brigade-column ” from our regulations, and content ourselves 
with the Column of route, the Column of divisions, aM the Quarter- 
column ; we shall thus make the regulations very much more 
aid rgain more time to practice correctly all the movements contained 
in them To be sure many most elegant manoeuvres would thus 
disannear from sight. But these would only be such movements as 
none but cavalry can use with advantage. Much as I wish that artillery 
Zlld be assimilated to the other arms, I yet consider it very 
undesirable that it should waste its time in practising evolutions, which 
have nothing to do with its special duty as artillery. i ak Jc 

I regret that the 3rd Part of the regulations, from Para. 106, is 
drawn up only for a battery on the peace establishment, while the 
instructions concerning a battery on a war-footing, with its ammunition- 
wagons and other carriages, are relegated to the 4th Appendix ; even 
here the formation for a rapid march is not mentioned, nor are any 
instructions given here as to how and where the carriages are to^niarch 
or to stand under various circumstances ; for example, when the battery 

is in assembly formation, &c. _ ^ 1 4 .-, „ ..f TOaPI 

The 4th Part of the regulations, regarding the fighting of hieia 
artillery, is, with the exception of a few matters on which I have before 
remarked, unsurpassable both as regards its form and its contents. 
Each individual officer of artillery ought to be required to know^it by 
heart, since it gives as briefly as possible the most iinportant artillery 
truths, such as they have been deduced from the experiences of the last 

A novelty in the regulations which gives me much ^pleasure consists 
in the appendices. The instructions which they contain were f ormerly 
published in a separate form, and the task of the Instructor is much 
simplified, since all the regulations are now in one book. 





BACBES^ BOKTBA.it F U H B. 


The Portrait of the Me Meld-Marslial Sir Eichard Dacres, g.o.b., Constable of 
the Tower, &c., painted by P. E. Morris, Esq[., A.E.A., being now finished, will 
shortly be placed in the Mess Eooni of the Eoyal ArtiUery at Woolwich. 

As the Gomiiiittee consider that engravings from this picture would be 
appreciated by the Eeghnent, Officers are informed that if - a sufficient number of 
subscribers are obtained, Messrs. Graves & Co., of Pall Mall, are prepared to 
engrave the picture and supply artist’s proofs at E2 2s. each. Officers requiring 
copies are requested to forward their names to Major Macgregor, Hon. Sec. 
'‘Hacres’ Portrait Pmid,” E. A. Institution, Woolwich. 

By order of the Committee, 

P. L. MACGEEGOE, 

Major, E.A. 


WooiiWich:, 
July, 1887. 


CKICKET, 1887. 


22 

2nd Innings. 

c Howard, b Barton... ... ... ... 

... 9 

28 

std Spence, b Hunter ... ... ... 

... 4 

24 

not out ... ... ... ... 

... 23 

18 

b Barton ... ... ... ... 

... 0 

0 

c Peters, b Barton ... 

... 4 

12 

not out 

... 28 

6 

b Barton ... ... 

... 6 

9 

0 

b Hunter 

... 2 

0 

5 

0 

10 

Byes 6, leg byes 3, wide 1 ... 

... 9 


OEEICEES E.A., WOOLWICH HON-COMMISSIOWED OEEICEES. 
Woolwich, 4xh Juirfi. 


1st Innings. 

Lieut. P. H, Slee, Tb Hunter ... ... 

It J. Haggard, b Hunter 

Capt. Wlieble, b Barton 

Lieut, A. Hey, c Hunter, b Barton 

II P. H. Horehill, std Spence, b Hunter... 

Capt. Fegen, b Hunter 

Lieut. H. E, Stockdale, b Barton ... 

Capt, Pratt, b Barton 

// Gordon, G Coclirane, b Hunter ... ... 

Major Marshall, b Barton ... 

Lieut. H, L. Jenkinson, c Poison, b Hunter... 

Colonel Lynes, not out ... ... 

Byes 6, leg byes 2, wide 2 ... ... 


KON-COMHISSIOirED-OFVICEES. 

Bombr. Barton, b Stockdale 

II Cochrane, c Stockdale, b Slee 

Scrgt. -Major Hunter, run out 

Corpl. Howai’d, b Stockdale 

Qr.-Mr.-Sergt. Poison, b Wheble 

Sergt.-Major Spence, b Fegen 

Sergt. Dovey, c Hey, b Stockdale 

Bombr, Crowe, b Fegen 

Corpl. McCanlis, c Wheble, b Stockdale ... ... 

Sergt.-Major Barlow, c Jenkinson, b Slee 

Qr.-Mr.-Sergt. Peters, not out 

Sergt. Sims, Ibw, b Key '. 

Byes 4 

Total 

Officers won on 1st innings by 27 runs. 


■l 


■■ 
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EOTAl AETILLESY v. EOYAI MIIITAEY ACADEMY. 
■WoOIi-WIOEj 13 th ahd 14 th Jhhe. 


Eotaj, Mimiaet Academy. 


1st Inning St 

H. B. Stockloy, c AUason, k Borehill... 
W. Strong, b King 
E. Tomkins, b King 
E. Edlman, b King 
J. S. Liddell, b King 
G-, Laird, c Pratt, b DoreMll 
H. M. Barnes, c Pratt, b King ... 

J. Beilbouse, c Simpson, b Doreliill 

A. D. Kirby, not ont 

a, H. Kicbolson, b King 

Gf. 0. Bigge, b Dorehili... 

Byes, 3 ; leg byes, 4 

Total ... 


2nd Innings. 


3 b King 

4 c Allason, b Eegen . , . 

0 b Wkeble 

10 c Allason, b Stockdale 
0 e Pratt, b Poreliill ... 

15 b DoreMll ... 

6 Ibw., b DoreMll 

6 run out 

25 b King 

7 b Wbeble ... 

14 notout... 


96 


1 , 6 ; leg byes, 3 ; wide, 1 
Total 


37 

5 

32 , 

15 

14 

13 
4 

26 

11 

14 
3 
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EOYA.L AbTILLEET. 


Lieut. J. Haggard, b Stockley 

Capt. Simpson, c Tomkins, b Edlman 

Capt. Allason, b Stockley 

Lieut. Dorehill, Ibw., b Stockley 
Major Stepbenson, c Strong, b Stockley 
Capt, Wbeble, c Kicbolson, b Stockley 

Lieut. C. D. King, b Stockley 

Capt, Eegen, c Kii’by, b Edlman 

Capt, Pratt, not out 

Lieut. H. E. Stockdale, b Stockley ... 
Capt. Hornby, b Barnes 


Leg byes 


Total 


4 e Barnes, b Stockley ... 
6 b Stockley 

2 c Barnes,' b Stockley ... 

12 b Stockley 

0 c Kicbolson, b Stockley 

3 c Stockley, b Beilbouse 

0 not out 

8 run out 

16 c and b Edlman ... 

0 Ibw., b Barnes ... 

10 b Barnes 


6 


66 


Byes, 1 j leg byes, 2 


Total,. 


14 

7 

67 

0 

1 

11 

47 

0 

5 

12 

0 


167 


E.A. lost by 46 runs. 


EOYAL AETILLEEY, WOOLWICH, EOYAL NAVAL COLLEGE. 
Eectoey Eield, Chaeltoy, 16th June. 

Eotal Aetileeex. Eoyae Navae College. 


Lieut. J. J. MacMab on, b Ayre ... 43 Lieut. F. B, Henderson, b DoreMll ... ... 64 

Capt. Wbeble, c Bradshaw, b Henderson ...34 Mr. F. Wentworth, b King 0 

Lieut. P. H. Dorehill, c Bradshaw, b Poole 26 Mr. G. E. Poole, c Key, b Gordon 7 

Lieut. J". Haggard, c Henderson b Ayre ... 18 Lieut. E. K. Arbutbnot, b Wbeble 23 

Major Stepbenson, c Gleed, b Poole ... ... 28 Mr. W. W. Ayre, b Fegen 6 

Lieut. C. D, King, b Ayre 11 Mr. W. Gleed, b King ... ... ... ... ... 13 

Lieut. A. C. Key, c and b Poole ... 31 Lieut. A. P. Etbelston, c Key, b King ... 7 

Capt. Fegen, not out ... 98 Capt. Kysb, c Key, b DoreMll ... ... ... 3 

Capt. Gordon, e Ayre, b Henderson ... ... 0 Capt. Hastings, Ibw., b King ... ... ... 2 

Lieut. Jenkinson,b Poole ... ... ... ...11 Mr. W. Euck-Keene, not oiit ... ... ...22 

Capt. Brett, St. Gleed, b Poole ... 16 Mr. H. B. Bradshaw, not out ... ... ..,13 

Byes, 5 ; leg byes, 4 ,• wide, 1 ; Byes, 1 ,* leg byes, 3 ; wide, 4 ,• no 

no ball, 1 ... ... ...11 ball, 1... ... 9 

Total ... ... ... ... ...326 Total ... ... ... ... ...168 


Drawn, 


3 


EOYAL AETILLEEY EOYAX EITGITYEEES. -Chatham, ahb 18 th awE. 


Eoyae Abtiileby. 

1st Innings. 

Capt. B. Allason, c Hedley b Fansliawe ... 

Lieut. C. D. King, b Hedley 

„ P. H. Dorebill, c Friend, b Pilcher 

„ A. P. Douglas, b Pilcher 

Capt. Curteis, b Pilcher 

Major Stephenson, c Friend, b Hedley 

Capt. Wlieble, b Hedley 

„ Fegen, c Eenny-Tailyour, b Hedley 

Lieut, d. MacMahoii, b Hedley 

„ H. Adair, not out 

„ J. Macgowan, c Dumbleton, b Hedley 
Leg byes 


Total 


84 


11 

Snd Innings. 

c Hedley, b Fansbawe ... ... .. 

... 7 

0 

c Friend, b Pilcher 

... 6 

15 

b Pilcher 

... 11 

24 

not out 

... 70 

3 

b Hedley 

... 0 

3 

runout ... 

... 1 

0 

b Hedley 

... 0 

12 

run out 

... 48 

0 

b Hedley ... ... .. 

Ibw, b Hedley 

... 0 

2 

... 2 

8 

b Pilcher 

... '4 

6 

Byes, 4; leg byes, 6; wide, 1 .. 

... 11 

84 

Total 

...160 


Eotal Eng-iheebs. 


Capt. Abbot, c King, b Macgowan 

Lieut. E, M. Blair, 1) Macgowan 

,f H. W. Diinibleton, c King, b Macgowan 
Capt. H. W. Eenny-Tailyour, e Curteis, b 

Macgowan 

Capt. L. B. Friend, Ibw, b Macgowan 

Lieut. W. 0. Hedley, lbw% b Macgowan 

„ T. A. H. Big^e, b King 

Capt. P. G-. Von Dunop, c and b Macgowan ... 

Lieut. E. Driiitt, c Stephenson, b Wheble 

I, A. Gr. Pilcher, not out 

„ G-. L. Fanshawe, c King, b Wheble 

Byes, 14 ,• k^g byes, 7 ,* wide, 1 


not out 

c Fegen, b Macgowan 
notout ... 


76 

0 

2 

10 

18 

7 

15 

0 

22 


Bye, I 


Total... 


229 

E.A. lost by 9 wickets. 


1 

16 


EOYAL AETILLEEY v. B.B.— Woowioh, 24th and 25th June. 


Band op Beothees. 

Honble. T. A. Parnell, b King 

A. W. Fulcher, e Sub., b Dorehill 

A. M. Streatfield, b King 

Capt. Friend, c and b Wheble 

W. Foord-Kelcey, c Dorehill, b King 

Colonel Edwards, b Wheble ... 

Lord Throwley, b Wheble 

Capt. Honble. A. Sidney, std. Allason, b King 

M. P. Betts, b Wheble 

Capt. Simpson, run out 

fi Stratford, not out 

Byes 10, leg byes 6 


3 

72 

18 

123 

50 

1 

11 

0 

6 

12 

1 

, 16 



Total 

EoYAL AETILLEEY. 


,. ... 319 


1st Innings. 

Capt. Allason, Ibw Throwley 

Lieut. Dorehill, c and b Throwley ... 

Capt. Fegen, b Stratford 

[f Wheble, b Stratford . . . ... ... 

Major Stephenson, b Stratford 

Lieut. J Haggard, not out ... 

II C. D. King, c Fulcher, b Stratforc 
Lieut. C. H. de Eougemont, b Edwards 
Lt.-Col. Hutchinson, b Stratford ' ... 
Lieut. J. MacMahon, b Throwley ... 

II H. L. Jenkinson, b Throwley... 
Byes 6, leg byes 6 ■ ... ... 

Total 



2nd Innings, 

... 12 

... 1 

b Edwards 

... 3 

c Simpson, b Friend ... 

... 63 

... 4 

std Friend, b Edwards 

... 9 

... 50 

c Betts, b Kelcey 

... 84 

... 11 

retired hurt ... 

... 18 

... 106 

e Friend, b Streatfield ... ... ... 

... 22 

... 11 

c Betts, b Kelcey ... ... ... ... 

... 26 

... 19 

not out 

... 24 

... 12 



... 5 

not out 

... 5 

... 2 


... 16 

... 10 

Byes 10, leg byes 6, wide 1... 

...234 

Total ... 

... 269 

Drawn. 
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HOUSEHOIiD EEIGADE ». EOYAl AETIIiliBET. 

rt-Er-wTo-PA TTospitaIj, June 27th: aed 28th:. 

HoTJSBHCtLD BEIfiABE ©BOTOD, CHBISBA HOSPI 


HOTTSEHOLI) BeIG-ADE. 

B. C. Vfmtwovfh, Esq., o .Wlason, ^ 

J. H. E. Bafley, Esq., c de 
Mai or St. John Mildmay, c b King 

C. fcinclersley, Esq., c Alison, b Key .. 

W. G-. Marshall, Esq., b Barton 
A. W. Cotton, Esq., b Key ... 

Lord Athlumney, run out ... 

Lord W. Cecil, b Key •••:•• 

Private Anderson, c and b King 
Sergt. Pritchard, run out ... 

Corpl. Keynolds, uot out i 

^ Byes 18, leg byes 2, wide 1, no ball 1 


Total 


44 

139 

6 

36 

91 

1 

4d 
23 
. 23 

. 0 
. 0 
. 22 

.426 


1st Innings. , , , 

Maior A. W. Anstruther, c Pritchard, b Athlumney 
Capt. E. B. Allason, b Athlumney 

C.B. King, Esq., b Anderson 

Bombr. Barton, Ibw, b 

Maior A. S. Criffiths, c Pritchard, b Marshall 
A (5oop«i-Key, Esq., c Kindersley, b MarshaU 

J. MaoMahon, Esq., b Marshall .. 

0. H. de Bougemont, Esq., not out .. 

P*. H. Dorehill, Esq., absent ... 

J. Haggard, Esq., b Marshall ... 

Capt. J. St. L. Wheble, absent ... 

^ Byes 1, leg byes 1 


BOYAL AETILTEET. ^ j , t ■ . 

2nd Innings. 

c Anderson, b Beynokls ... 

b Beynolds 

b Anderson ... ... ... 

e Cecil, b W entworth . . . 
c Kindersley, b Anderson 

not out ... 

c Cecil, b Marshall 

stcl Pritchard, b Bailey ... 

iW, b Kindersley 

b Marshall 

b Bailey ^.•. 

Byes 8, leg byes 8... 


Total ... 


10 

8 

4 

38 

29 

0 

23 

3 


124 


Total 


29 

2 

12 

38 

1 

6 

15 
,36 

■■ 32 
8 

14 

16 

208 


B.A. lost by 1 innings and 94 runs. 


EOTAl AETIILBEY YOEKSHIEB GENTLEMEN^Woolwich, 29ih &30ih Jtop. 


1st Innings 

Capt. Wheble, b G-ibson ^ ... 

LiSit. J. Haggard, c A. Leatham, b Gibson 

Bombr. Barton, b A. Leatham ... 

Capt, Allason, c and b A. Leatham ... ... 

Ueut. B. H. Dorehill, h Fox 

Capt. Eegen, Ibw. b Leatham 

Lieut. 0. D. King, c Pease, b Wilson ... 

„ C. H. De Bougemont, b Fox 

Maior Stephenson, not out 

Capt. G. G, Simpson, h Gibson 

Ltot. I- MacMahon, b Gibson ... 

Byes, 13 j leg byes, 3 ; wide, 3 

Total 


Eotae Aetieeeey. ^ , .r . 

2nd Innings 

c Savile, b Gibson ... ... 

b Fox 

run out 

b Gibson 

st. G. Leatham, b Carter ... 

not out 

not out 


11 
10 
. 42 

. 6 

. 43 
. 6 
. 10 
. 1 
. 31 
.. 17 


... 19 
...196 


c Fox, b Landon 

Byes, 13 ; leg byes, 3 ; wide, 7 


Total ... 


28 

1 

66 

0 

, .74 
. 26 
. 43 

. 9 


23 

..260 


Yoekshiee Gehtlbmbn. 

E. Dames-Longworth, Esq., e Fegen, b ‘Vnieble 
0, A. B. Leatham, Esq., c Stephenson, h King ... 

J. A. Pease, Esq., c Dorehill, b King ... ... ... 

A. E. Leatham, Esq., c De Bougemont, b Eegen 
A. E. Gibson, Esq., c De Bougemont, b 'Wheble 

C. W. Landon, Esq. , run out ... 

A. E. Kewton, Esq., b King ... ... ... ... 

C. J. Fox, Esq., e Dorehill, b Wheble ... ... 

Eev. E. S. Carter, b Fegen ... 

p. Wintour, Esq., c Barton, b Fegen ... . . . 

Capt. Savile, not out... ... ... ... ... ... 

Byes, 3.,» ... 


Tot4... 


.. ... 15 

1 

.. ... 27 

24 

...172 
... ... 4 . 

20 

... ... 20 

... ... 72 

... ... 0 

... ... 12 

■' .... ■' 3 

370 


Drawn. 
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1887 . 

EOYAL ARTILLERY (WOOLWICH) t,. WEST ESSEX CLUB. 
G-atkes Paek, Epping-, 18th Mat. 


The game opened witli some fast level play, but it soon became apparent that 
the E. A. played better together than their opponents, and the first quarter 
resulted in three goals for Woolwich. During the second interval of play, the 
the E.A. hit two more goals and Essex one. The latter lost the services of Mr. 
Waters, who retired hurt, and whose place was taken by Mr. Stallibrass. In the 
last two cpiarters, Essex wmrked hard to restore the situation, but without avail, 
each side adding one goal to their score. The E.A. thus won the match by six 
goals (Eerrar 4, McMicking 2) to two (Marsh and Ball.) Sides — West JEssex : 
Messrs. Waters, Bail, Jones, and Marsh. Royal Artillery : Capt. Jeffreys, E.H.A. 
Messrs. McMicIdng, Askwith, and Eerrar, E.H.A. — From The Meld. " 

ROYAL ARTILLERY (WOOLWICH) 2nd Batt. RIFLE BRIGADE. 

Woolwich, 31st Mat. 

This match was played under favourable conditions of weather, and in the 
presence of a large company of spectators. In the first quarter the play was 
very even, the ball travelling from one end of the ground to the other without 
either side being able to score any advantage, in spite of two attempts at goal on 
the part of the E.A. After the second of these shots, upon the ball being re- 
started, Lawrence made a good run for the Eifle Brigade, which was well stopped 
by McMicking, but the green ponies were not to be denied, and scored one 
goal, hit by Lawrence, just before the bell rang. In the first two minutes of the 
second quarter, the Eifie Brigade made a second ineffectual shot at goal, and con- 
tinued to press the E.A., who at this stage of the game were not playing well 
together, and iv ere only saved from f arther disaster by the sure and brilliant play 
of Jeffreys (back). However, they now pulled themselves together and pressed 
the Eifle Brigade in their turn, and a good stroke by McMicking scored the 
first goal for tlie Artillery, This the Eifle Brigade discounted by placing a 
second goal to their credit soon after, hit by Winn. A run by 'McMicking re- 
sulted in a scrimmage in front of the Pdfie Brigade goal, which ended by Eerrar 
passing the ball through the post a second time on behalf of the Gunners, just 
on the call of time, tlius bringing the score level (two all). On starting the ball 
for the third quarter Laivrence at once carried the game into the E.A. quarters, 
where it remained iiiitil Jeffreys got possession, and taking the ball up the whole 
length of the ground bade fair to make a goal, but his shot failed. When the 
ball was hit out into play again, it was over-run by the Eifle Brigade back, and 
Askwith, seizing his advantage, scored a third goal for the Artillery. This 
occurred after about eight minutes’ play, and no further advantage was gained 
by either team during the rest of the quarter. On commencing the last quarter’s 
play Askwith made a short run for his side, but Lawrence got the ball from him, 
and taking it right through his opponents, once more brought the score level. 
xAfter this” the Eifle Brigade kept the ball dangerously near the E.A, goal, but the 
latter by a good rush relieved their lines, and, turning the tables on their 
opponents, penned tliein in their turn, until at last a good shot by Eerrar from 
the side line scored the fourth goal for the Grunners. Another goal was soon 
after made by McMicking after a good run; and though the Eifle Brigade played 
up hard and made a good bid to score, the call of time left the E.A. winners by 
five goals to Brigade: Honble. C. C. Winn, Messrs. E. Lawrence, 

PL Dviuumond, and A. Jenkins. • Capt. H. B. Jeffreys, E.H.A., 

Messrs. (P. McMicking. PI. Eerrar, and Jf As E.H.A.— From The Meld. 


EOYAl ABTIILEE'S’ (WOOLWICH) «. Me. F. VAUGHAN’S TEAAI. 

E.A. Gbotod, CHiSiios Pakk, 36ih Juse. 

At the commencemeHt of the game the visitors seemed to setile lo I’uch- work 
cihcTcer than the home team, and scored two goals iii mp.! s.icrc«iou. in the 
second <inarter play was more even, and neither st.h -eo.yd a, ai . Messrs. 
Askwith and Ferrar made several runs lor he .Vruhen. out con , make no 
decided impre.ssion on their opponents, the bml Itemu' , [U m;. , s ivi uyiicd h,\ Messrs. 
Taughan md Grenfell. In the tliird fiuailer the supera.im y oi i;,c visitors was 
again apparent and they added two more goals to tlicir score, ol which one was 
made by a very good shot from close to the bncv lim by .Mr. f.r. iitcll. Ihus put 
the E.A. on tlieir mettle, and they succeeded in prev.-iiiv Iheir oppoiieiits some- 
what in the last quarter, and Gapt. Jetfrey.-. tiVtt.u'y an o.hm. iig. -cured ihe tiiyt 
-oalforhis side. A good run by M.r. Askwnb iiiinicdi.iicly aiunvards near y 
resulted in a second goal, hut his shotjn.st failed to pays inyide the posty shortly 
after this Mr. Hardy secured another goal lor the vi-i:ors. am. nm call ot 
time left them winners hy five goals to one. The ground was very hard and last 
from the recent dry weather, which however, was all in favour nt the spectators, 
of whom a large number were present. The .sides were ih lo.lows Jir. ■ 
VamliMiiTecmi: Mr. F. Vaughan, ilr. Cecil A. .Ur. (.n’mld l ardy, 

and Mr. B. Lawson. BoyaUrOlhr,) : Capl 1.11. . n rey^, ,.11. A.. Messrs 
G, McMickiiig, H. M. Ferrar, and 4. B. ii. A.-kwuli, it JL.A.. (. tuloiiei 

T* Stiiddy, E.H.A.— From Tlt^ FkM. 


SHOEBUBTHESS MEMORIAL. 


The Committee on the Slioebiiryness Memorial Futul, ol uhifli iji'etii.-laMieTal 
Sir Coliingwoocl Dickson, EC, Cl.C.B., is rri'^uleiit, lo miunn tlie 

snbsciibers that the total sum collected anioiints to iDlti, <.d' which 150 is set 
apart for the erection of a brass and tablet in llie CarriMm riunrl! jii Shoebuiy- 
iiess. Th.e remaiudex has been invested, and by permission oi I L ikC. the F.M. 
Coiiimanding-in-Chief, will be devoted to the maiiitenanee of a (.'uinige liospital 
at Sboebnryness. 

As printing the whole of the proceedings would entail considerable expense, the 
Committee decided not to incur it. 

The papers connected with the transaetion, together wiih the sidoseription list, 
have been deposited with the Secretary, R.A. Institution, where they are opem !o 
the inspection of any Officer. 

■B. OVKU^kGEAk^, Major, 

Mon. Secretary. 
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CYCLISTS AT VOLUNTEER MANOELVEES. 

BY 

LT.-COL. E. KENSINGTON, E.A. 


A Iteeture delivered at the Hoyal Artillery Institution^ Woolwich, Monday, 2nd May, 1887, 


(Colonel M. Lb Fee Tayloe, II.A., in the Chaie.) 


Lieut.-Ool. KEisrsmGTON. — Colonel Taylor^ Ladies and Gentlemen; I 
venture to hope that yon may be interested in our cyclist adventures 
at Dover, in consequence of the question of army cycling having been 
taken up by other nations. We find that the Italians adopted bicycling 
in some of their inanceuvres so long as 12 years ago. Lately, I under- 
stand, Gen. Boulanger has had his attention directed to the question, 
and in Germany some use of bicycles has been made for orderly work 
between fortresses and towns when some distance apart. Instructions 
have also been given in Germany to Commanding Officers to make use 
of cycles (bicycles and tricycles) wherever the telegraph might fail. 

Colonel Stracey, Commanding Scots Fusilier Guards, was placed in 
command of the Corp of Volunteers marching from Canterbury to 
Dover. Finding himself short of cavalry, the idea struck him that he 
might use cyclists in their stead, so he communicated with Lieut.-Col. 
Savile, late Eoyal Irish Eegiment, Professor of Tactics at the E. M. 
College, who has taken the lead to a great extent in cycling in this 
country, being the head of the Cyclist Touring Club, numbering nearly 
25,000 members. Colonel Savile was fortunate in obtaining the 
assistance of Mr. Fox of the 3rd Battalion, Middlesex Eegiment, as 
his Adjutant. They were both indefatigable. There was only about 
a week for all arrangements to be made. Colonel Stracey called a 
meeting at the Horse Guards and explained his views ; also printed 
instructions were issued to all those whose names were accepted, and 
arrangements made for assembling them in Canterbury, Each man 
was to arrive equipped with all that he might require, haversack with 
provisions for the day, water bottle filled, map and waterproof cape. 
There was not much said about arms, but Colonel Stracey expressed a 
wish that everyone should, if possible, be armed with, at least, a 
revolver. Particular attention was called to all points relating to the 
good condition of the machines, the examination of nuts and tires, the 
filling of oil cans. All cyclists on reaching Canterbury ^were to 
report themselves at the Falstaff Hotel/^ which was named as the 

10. VOL, XV. “ 
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VOLLSTBBB MANCEtJVKES. 


head-quarters of the corps, and not to break off, but to wait with thmv 
SiS until they were inspected. Bach man was cautioned that the 
success of tlie wliole undertaking rested upon all mdiyidiials, beaimg 
S S thi thiy came, not me?ely for pleasure, but to promote the 

interests of cycling tet^told'to^bnerrcalefal'to 

ride^own should ineet at Trafalgar Square, where a sei-geant was to 
be in attendance to escort them ; while those going by tram were to 
report at Yictoria Station to Mr. Fox, who had seeded speciM cama es 
for the cyclists and their machines. The ride from Tratalgai Square 
did not come off, owing to the strength of an easterly gale. 
cvclists renorted, the great maiority being civilians, ihe ta&t pamac 
wCoiderS fe^^^ Good Friday, at St. Thoma^ Cnlleg^, about 

a mile out of Canterbury, at the top of the 

The preceding evening Colonel Savile explained to the ofliceis the 

ft® fo»« fto«H OB 

Saturday from Canterbury to Dover in three parallel columns and 
should be guarded on the flanks first by infantry scouts, seconc y y 
cyclists. Colonel Savile devised a plan for the preceding d^ay, Good 
Friday, in order to train the cyclists, so that they might not be found 
e3; ignorant of what was expected from them on the Satniday. 
This plan was not in any way connected with Colonel Stracey s idea, 
hni belonged to a different campaign. The cyclists were to operate 
on the part of invaders who were supposed to have lauded near Sand- 
wich, and to have pushed forward a corps of cyclists to examine the 
country, and to ascertain mainly whether Whitstable was occupied by 
the defenders, also if the country was clear between M hitstable and 
Faversham and Challock Lees, and to report whether Faversham weie 
capable of being converted into a defensible position. _ Th^e mvadois 
had their attention directed to Whitstable by noticing the line of 
railway leading from Canterbury to Whitstable, so that, for all They 
knew, '’there might he a naval station there. It was necessary tor them 
to ascertain if there were any ships of war with sailors or marines who 
could attack them on the flank if they moved on to I aversham._ 

We will now turn onr attention to the cyclists wending tfimr way, 
some walking, some riding up the hill leading to St. Thomas s G^lege. 
On arriving the whole corps was photographed, and then told on into 
two divisions, right and left. The right division was placed nncler my 
command, and the left under that of Major Carpenter, pi tlm Army 
Eeserve, who is now engaged in raising a corps of “ Cyclists Ouiaes. 
The two divisions were to detach their tricycles to accomp^y Oolone 
Savile, who was about to move along the main road to Faversham. 
The bicyclists were to scout under their respective commanders. 

I must remind you that these cyclists had for the most part no 
knowledge of the most ordinary elements of drill, so that before 
starting we had to put the men through a certain amount of elementery 
drill without their machines; we next arranged them with then 
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macliines in four companies^ and stowed liow^ if they were beset by 
cavalry, they miglit construct zarebas, by the ordinary method of 
forming square. The cyclists showed their intelligence by taking up 
the idea at once — one or two attempts and they were perfect at it, 

I think it may be said generally that a cyclist who is devoted to his 
sport, and who uses it for touring, is necessarily intelligent. If he 
were not intelligent, he would not care to be going about the country, 
and would not find his way if he tried. The little experience I have 
had of these cyclists at Dover is that they are men of great intelli- 
gence, and I think that is a point to be borne in mind when we 
propose to utilize them for military purposes. After drill we broke 
off for lunch, whilst the officers of the corps were very kindly enter- 
tained by the Principal of St. Thomases College. Then we made a 
final vstart at 2.30, 

I will first tell jmii what was done on the right. We moved at a 
rapid pace, with an advanced-guard of two scouts, along the Whitstable 
road against a strong north-easterly wind. On reaching Honey Hill, 
I detached Capt. de Lara Cohen, of the Tower Hamlets Engineers with 
6 of my force of 20, to make their way to a place called JSTagden 
Perry, giving him orders to detach a couple of men to go via Herne 
Hill to Boiighton Street, there to communicate with the tricycles 
under Colonel Savile, who was occupied with searcliing the woody 
district along the Paversham Road, and who needed to be informed 
whether the country was clear on the northern slopes of Boughton 
Hill, before proceeding to Paversham, I wish to show that the cyclists 
were here used for the purpose of keeping up communications between 
diverging columns, this being of the purposes for which cyclists will 
be found eminently useful. 

With the rest of my party I continued till we arrived in sight of 
Whitstable, then I posted the main body under Sergt. Gentry of the 
East Kent Volunteers, whose local knowledge I found invaluable on 
both days, and went with three men on bicycles to examine Whit- 
stable. We were always careful about going in proper order so that 
when the main body was moved we had at least two scouts in front 
who had instructions to stop on the top of the hills. They had to 
ascertain from the top that all was clear in front, and then to receive 
their orders from me again before starting. This was very necessary, 
otherwise I should have found my column running away from mej 
besides, I purposed giving instruction, and making it understood 
that, when moving in an enemy^s country, one must protect the^ main 
hody by careful scouting. So, although I do not always mention it, 
I shall be glad if you will understand that we always adopted this 
system of having scouts in front, with certain instructions to prevent 
their getting out of hand. There was a bugler with each division, but 
the one with me was unable to keep up. In penetrating' Whitstable 
I allowed an interval of about 100 yards between each, and gave orders 
that anyone seeing signs of the enemy, particularly blue jackets, was 
to retrace his steps as fast as he possibly could, to bring back the 
information. We found the town clear, I was to have sent a telegram to 
Paversham to inform Colonel Savile, but, it being Good Friday, the office 
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•was closed. I tlien rejoined tlie rest of the and we continued 

aW the road .mSeasalter and Graveney. We now had a good wind 

behind us, but a bad road for half-a-mile, scarcely better than a pebb e 
beach with cart tracks. W e being all mounted on bicycles were able 
to keep our seats, but tricycles, unless of a two-.rack type, -would have 
been in difficulties, I do not think they could have been ridden At 
Graveney, where the road crosses the railway, we ascertained that 
Captain Cohen’s party had passed about ten minutes before. It was 
easy riding into Paversham. Colonel Savde iad arriveffi He had 
received the information sent by me from Honey Hill. Before long 
Captain Cohen came in and gave an account of what he had done m 
compliance with his instructions, which were these,— to hnd out 
at Hao'den Ferry if the river was fordable, if the position was 
defensible, and further to make Ms way across country, oyer a creek 
tliat runs into the main creek, and so into Faversham,^ thns saving 
a ride round of about nine miles. This he succeeded in doing, i 
should mention that Captain Cohen, not having ridden a niaohme 
this season, was on horseback. He reported that he could not 
have got round had it not been for the help of his cyclists, i bus 
the opinion was borne out that a bicyclist can find his way anywhere j 
wherever he can get himself he can, in general, take his machine. 
Perhaps a broad deep ditch might be an exception. Any hedge that 
he can get through, or any wall that he can climb he can take his 
machine over also. For example, on Easter Monday evening at the 
South Eastern Station, Dover, there was such a crush that i had to 

carry my bicycle over my head. _ i . 4 . u- • • 

To return to Friday^s operations, the bicycles of the left division 
pursued the road from Canterbury to Ohallock Lees, detaching 
parties to the right from Ohilham and other places, en rotde. They 
experienced bad roads and heavy winds, but arrived at Favershapi 
little later than was expected. In the meantime the country in 
advance of Faversham had been reconnoitred. In particular, one 
of the cyclists who was sent to examine a hill near the village of 
Ospringe, brought back a survey sketch of the ground : it turned 
out that he was a surveyor by profession, and had turned his 
knowledge to account. On returning I was sent with the bicycles 
of my division as an advance guard. Taking advantage of a hill 
just before reaching Canterbury I showed them how to form up 
to the reverse flank. They caught the idea at once and put it in 
practice on coming into Canterbury, forming in front of the Hotel at the 
side of the road, so as not to interfere with the traffic. Nothing could 
have been better than the way in which each, as he came up, jumped 
from his machine and ran it up into place. Before dismissal, orders 
were issued for parade at the Falstaff at 8.30 the next inorning. 
Also a smoking concert was announced for that evening. ^ This could 
not commence till 10 otelook, as work was going on in the only 
available room— Colonel Savile was giving Ms instructions for the 
employment of our cyclists on the morrow. 

The general idea was that we were to relieve Dover from a besieging 
enemy, who had disembarked at Sandwich, 
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The three coliimns were to march by the following routes centre 
Goliimn from Bridge along the main Dover road ; right column from 
hfackington by way ^ of Lower Hardres, Upper Hardres, Bladbean and 
Selsted; the left from Bekesbourne^ nearly following the line of 
railway by Adisham^ Holt Street and Bytliorne. They were to halt at 
Bladbean^ Broom Park, and Holt Street between the hours of twelve 
and one, during which time all operations were to cease. On both 
flanks were to be infantry scouts, who were volunteers called for by 
Colonel Stracey, capable of marching their 30 miles a day with their 
arms and provisions; they were to serve as a connection between the 
marching columns and the cyclists who were to scout in front and 
outside. Ill case of meeting with the enemy there were certain towns, 
Petliam, Elliam, and Alkliain on the right ; Goodnestone, Ohillenden, 
and Tilinanstoiie on the left, which were appointed as rallying posts. 
If the enemy were encountered, the cyclists would fall back on the 
infantry scouts, and with them make for the nearest rallying post, 
whence messages for succour could be sent to the main body. My own 
instructions for the right were to examine the country bounded by 
the main road to Ashford, and from there to Folkestone, Alkham and 
Ewell, where I was to report; Ewell being near Kearsney, two or 
three miles north of Dover. I was to send off a pigeon from Ashford. 
Colonel Savile personally superintended the operations on the left. 
Both cyclist divisions were to leave headquarters at 8.30 for their 
respective rendezvous at Street End on the right and Littlebourne on 
the left. 

Saturday morning' broke with the finest weather, but the same 
strong easterly wind. We rode at a rapid pace up the hill past 
Nackington, and then dowm to Street End, leaving a scout at any 
doubtful turning to await Captain Cohen who, being on horseback, 
could not keep up with us. We mustered only about two-thirds of 
the men we had the day before, but these were all good and reliable. 
The infantry scouts met about half-a-mile further to the west, at the 
crossing of Stone Street, an old Eoman road which runs nearly due 
south from Canterbury towards Hythe. I detached Captain Cohen 
and the main body of cyclists with written orders to proceed to Petham, 
and there to send off parties, then to follow the valley, and turn off at 
North Leigh, across the Roman road to Stelling Minnis, whence he 
would find a fairly good road leading by Sibton Park to Lyminge. 
This village he was to approach with special caution and, if safe, to 
occupy from 12 to 1 — Lyminge being rather in advance of the front 
of the marching columns at that time. He was to examine the side 
roads as far as he was able with the limited numbers at his command ; 
if pressed by cavalry he was to fall back on the infantry scouts, or 
down the valley of the Little Stour to the rallying point at Elham. 
He was further to use Ms best endeavours to meet me at Folkestone 
railway station at 2.30, after which he was to move on to Alkham and 
Ew'eil. The other parties detached at Petham received their written 
orders from Captain Cohen. Two were to proceed to Hastingleigh and 
on to Wye down a very steep hill— Hastingleigh being the highest 
point in the whole neighbourhood^ and therefor© appropriate for a look- 
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out. At Wye they were to send off a telegram to Colonel Stracey at 
Adisham Station, and then to join me at Ashford, at the Sonth-Eastern 
Eailway Station. Another party of two men were to go from Petham 
to Waltham, and by a different route to Hastingleigh, then by 
Brabourne and Smeeth to the crossing of the main road from Ashford 
to Hythe. There they were to wait till one o'clock. I have already 
mentioned that my force on this day was very small, this prevented 
my doing as much as I wished in keeping up lateral communications. 
The ride to Whitstable against the wind, and then a good pace from 
Paversham to Canterbury — also more or less against the wind— told 
upon men who had come straight fi’om their desks, so that they were 
not able to turn np the next morning. Possibly also a smoking 
concert, which was kept up till one o'clock the night before, may have 
had some effect. But I am glad to be able to say that of all those 
who came to the rendezvous, not one failed in any single duty which 
was assigned to him. (Cheers) . After sending off Capt. Cohen from 
Street End, I rode with bnt one orderly over Chartliam Downs to 
Schalmsford Street, where I came into the main Canterbury and 
Ashford road, which I followed at full speed, passing Godmersham 
and Kennington. We did the 15 miles to Ashford in an hour and 
twenty minutes. There I sent off the pigeon to the Commanding 
Officer at Dover, and awaited the two men coming round by Wye. 
They were later than I expected, in consequence of very rough hilly 
roads ; one of them had had a fall owing to the roughness and ruts 
when mounting, he bent his handles somewhat, but was not disabled. 
I sent off a telegram and started for Smeeth, which we just reached 
by 1 o'clock. There I found my scouts from Hastingleigh and 
Brabonrne. They had made all enquiries, and watched the high road 
for a couple of hours, but had seen no sign of the enemy. 

Prom Smeeth we went on to Sellinge ; there I despatched another 
telegram to Adisham Station. After leaving Sellinge, the wind 
became stronger ; I never wish to have a harder struggle than that ride 
through Hythe and Sandgate to Folkestone, which however we reached 
at 2.40 p.m., only 10 minutes after the time appointed for the 
rendezvous with Captain Cohen ; he had been there about a quarter-of» 
an-hour, and was just about to start. Thus I had my whole force 
assembled at Folkestone. The orders given me were not to proceed by 
the Dover road, but to go round by the Alkham valley leading to Ewell. 
I sent on Captain Cohen with his force as an advanced guard, and 
followed in a quarter-of-an-honr with the remainder. When half way to 
Alkham, the scouts turned back with the announcement that cavalry 
were in front. Our party retreated a mile or two and took refuge up 
a lane, from which it could be seen that they were a troop of yeomanry 
returning from the manoeuvres. We were bound to regard all Cavalry 
as hostile, and to manoeuvre so as to conceal ourselves from them. We 
knew Colonel Stracey had no cavalry, bnt we did not know till after- 
wards that Colonel Braekenbury, c.B,, commanding in Dover, and with 
whom we were co-operating, had a force of yeomanry. Captain 
Cohen's party had now rejoined me. Our sooiits again sighted cavalry. 
This happened three times whilst riding at a good pace, and every 
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time they jumped off their machines and turned back without having 
been noticed. I have not heard that any of these parties of cavalry 
ever saw one single cyclist of our division. (Applause.) 

As soon as the scouts were seen coming back the rest of the party 
reversed their machines. I waited to receive the report^ and after a 
short retreat took shelfcer in a farm yard^ abutting on the road we were 
pursuing. We hid the machines in the straw^ and I posted my men 
behind the walls of the farm yard and the corners of the buildings^ 
so that we were ready to open fire upon the enemy if we thought we 
were strong enough to take the offensive ; when they came by they 
proved to be a half battery of artillery. I have no doubt that, 
although they outnumbered us in the proportion of 2 or 3 to 1, yet, as 
we were taking them by surprise, with our revolvers at a range of about 
5 yards (laughter) we should have captured the battery — we could 
certainly have disabled them. However that was not what we were 
intended to do, we were scouting, it was our duty to remain unseen, 
and we were unseen. The next party we came across was too large a 
force of yeomanry cavalry for us to have mastered. Again we retraced 
our steps until we came across a convenient hiding place, which 
happened to be another farm yard, and we concealed ourselves and our 
machines as before, all knowing now what to do. We encountered no 
more cavalry, but on reaching Alkham, I saw a party of our infantry 
scouts approaching from another direction. I awaited them and 
ascertained that the cavalry had been scouring the country in search 
of us, with orders to take up all cyclists that they might come across. 
The reason is very clear why they never caught us : because, as I 
learnt from their Commanding Officer next day, the cavalry only 
searched up to about the inner limit of the country scouted by us. 
They were not able to ride their horses over distances easily covered by 
cyclists. Within that limit cyclists were unnecessary, as the work was 
done by infantry ; this marks the advantages of the cyclist. W e came 
in good order from Alkham to Ewell, where I had just drawn up my 
party by the side of the road, when Colonel Stracey arrived. He 
inspected us, and on receipt of my report, was good enough to express 
his thorough approbation. We rode into Dover, and I dismissed my 
party after giving them orders for the next day. I cannot say much for 
our personal experience at this time, we were covered with dusfc, and, in 
some cases, with pipe-clay. Pipe-clay gloves are about the very worst 
things that a cyclist could wear; he gets very hot, and his gloves are 
soaked ; he has to take papers out of his pocket, and write despatches, 
also to pull out money to pay for telegrams; the result may he 
imagined. Dark clothes do not look so well, when covered with 
dust, as grey. There were two or three men in grey cloth, who finished 
as spick and span as when they started; notably members of the 
Artists Corps, in grey uniform, with their cloaks neatly folded round 
their shoulders, who always looked well wherever I saw them, what- 
ever their work might be. Grey is, in my opinion, the colour that 
ought to be adopted for anything in the nature of cycling. (Applause). 
We were most of us tired, I can speak for myself, all however were 
most cheerful and persevering, I have seldom come across a pleasanter 
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set of fellows to work witk tkan tkey were in every respect. _ I had 
l^UedkeforeW to careful 

riders did not ride nothing of tkis kind. On tke 

FrSarcerttLlyrat tfe end of our day’s work some of them went off 

• anSaLfof a man wanting to do more or less than Ms duty reqmred. 
Sit if any special work was to be volunteered for, they were always 
Sady This concludes tbe account of the right division of cyclists. 

Tte left division were to start from Littlebonrne on the Little Stour 
River. One party was sent across Grove ferry over the Great Stour, 
togo'by Sarre towards Ramsgate, turning soon after Minster along 
+n Randmcli. They were to stop south of the town^ and 
to await instructions. Another party turned off at Wmgham, through 
Ash and on to the village of Bastry, situated on a mam roadrunmng 
straight from Sandwich to Dover, by way of Whitfield. The main 
bodyf under Colonel Savile, turned off at Brandling and made for Staple 
and^ Bastry. Major Carpenter took the hue of the rallymg points, 
GoodnestoL, Chillenden^ud Tilmanstone ; Tilmanston^^^^^^^^^ 
Sandwich were the limits to be reached at_ the resting time, 32 to 1 
On communicating with the party at Sandwich, 

them to proceed by the coast road to Dover, but they mistook the way, 
and joined him later in the day on the Whitfield road. 

On reaching the village of Bastry about In o clock. Colonel Savile 
halted his party for the hour. During that hour sis cavalrymen rode 
up, and clmmed to make the 17 cyclists prisoners. Ihe cyclists pointed 
oiit that there was a truce between 12 and 1-all operations were to 
have ceased; also that they were more numerous than the cajahy. 
The cavalry eager for their prey, insisted that each of themseh es was 
supposed to coSnt as 10. Whilst the parley was proceeding (during 
which time the cavalrymen would have been shot down, had it not 
been for the truce, especially as some of the cyclists were well posted 
inside a building) a oychst messenger was seen approaching from the 
direction of Ash. Seeing him the six cavalrymen shouted Mere is 
one,” and dashed after him. There was an exciting pursuit but the 
cyclist escaped ; he threw his machine into a ditch andiumped over the 
hedge into a wood, where the cavalry could not reach him._ _ Watching 
his opportunity, he jumped back into the road, recovered his machine, 
and rode triumphantly into Bastry. In the meantime Colonel bavile, 
energetically seconded by Mr. Box, had posted his men across thtyoad 
with their cycles, forming a barricade, so as to effectually cut on the 
retreat of the cavalry. They tried to charge, but could not get the 
horses to face the cycles. Eventually they went off by another way, 
and were seen to be going in the direction of Tilmanstone ; Colon 
Savile sent a cyclist orderly to warn Major Carpenter, who with Majoi 
Knox-Holmes, a veteran of 80 years, put up an effective defence, 
partly of cycles, partly of hurdles. They were attacked on all sides, 
but maintained their defence till relieved by a party of infantry scouts. 
After that the whole of the left division of cyclists were re-united 
under Colonel Savile, and came in direct to Dover. 
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I should mention that Mr. Perry who was in charge of the party that 
went through Wingham and Ash^ bearing in mind the instructions that 
the cyclists were to use their common sense^ and knowing that he was 
to search for the enemy^ mounted the church towers, and surYeyed the 
country from the top. Major Oraigie with the advanced guard when 
approaching Dover encountered His Eoyal Highness the Field Marshal 
Oommanding-in-Chief, who appeared to take great interest in the 
cyclist operations, and asked to see what they could do. The nearest 
man, who happened to be one of the very best of the party, Mr. 
Rucker, well known in the cyclist world, was despatched by His 
Royal Highness across country to a hill in the distance. The ground 
which His Royal Highness selected, comprised a steep descent, also 
woods, gates, ploughed fields and grass. Mr. Rucker ran over the 
ploughed field with his machine (a Rover safety) across one shoulder, 
and riding full tilt, when he could, up hill and down hill, arrived at 
the top, having gone at an average pace of about eight miles an hour. 
It was considered that a good horseman could not have done the 
distance in the time. Mr. Rucker entirely disclaims any special credit 
as due to himself, and maintains that any one else in the corps could 
have done as well. His Royal Highness was much impressed by 
Mr. Eucker^s feat, and intimated it to him on his return. For such 
work the ordinary bicycle would be inapplicable. 

On Sunday afternoon the whole Cyclist Corps assembled on the top 
of Dover Hill, in order to practise for the march past which was 
ordered for Monday. The ease with which the cyclists took up their 
dressing was a subject of general remark. It was the same the next 
day in the march past before the Duke. There were four companies, 
namely two of ordinary bicycles, one of safeties, and one of tricycles 
led by Major Knox-Holmes. The tricycles were ridden. The ground 
was too rough for the bicyclists to have ridden at a uniformly steady 
pace so they marched past on the left of their machines. On the way 
to the march past I saw one man ride up the whole of Dover Hill 
against the wind. I was informed that others did the same next 
day. After the drill on Sunday afternoon Colonel Stracey wishing 
to send a dispatch to Walmer, called for volunteers from the corps. 
Two men did the distance, 5 or 6 miles, in about 25 minutes against 
the wind. I should like to tell you something of what cyclists are 
capable. I have a few notes of records, — 5 miles within 14 minutes ; 
50 miles in little more than hours ; 100 miles in 5 hrs. 5 mins. 5 secs. 
Those were done on the track. But although the same pace cannot be 
obtained on the road, yet a very good average can be made of 10 or 12 
miles an hour. A good cyclist would think nothing of doing 200 miles 
in a day. The veteran Major Knox-Holmes has lately stated to a high 
military authority that he would undertake, at 48 hours notice, to find 
200 men who would cover the distance from Loudon to Portsmouth in 
12 hours in heavy marching order : also that he, on a tricycle, would 
though 80 years of age, ride further in 24 hours than any cavalry 
regiment has ever ridden in 3 days. This is not bombast; it expresses 
forcibly what is perfectly practicable. Whatever use is to be made of 
cyclists for military purposes it must be such as to depend on their 
■■ . . 69 
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powers of covering long distances in short .periods^ of time. Cyclists 
Le undoubtedly suitable for orderly duty within interior lines o 
mlication. Of that there can be no doubt. I have shown you that 
they are fitted for connecting the advance of paral el columns, because 
however rough the roads or lanes may be, a cyclist will con rive to get 
along at a g?od pace, for he will often come across places where he can 
ride,"and a^’good cyclist wiU ride along extremely narrow ruts. For 
rapid scouting, such as we practised in these man^uvres, I think 
cyclists are wdl adapted. I do not want to substitute cyclists for 
cLalry, I want them to be additional to cavalry. Cyclists can travel 
faster than cavalry, and cyclists can ride forward with all the inoie 
confidence if they know they are supported by cavalry in their real , 
we may want to advance some men of our force as fast as possible to 
requisition villages, to destroy telegraph wires, to break up railways 
bridges and boats-cyclists can do all this. Cyclists are less exposed 
to vilw than cavalry, they make no dust, they present a smaller mark to 
the rifleman . Machines are being constructed with fittings for cai rying 
rifle and bayonet, so that cyclists may act as mounted infantry. Moderate 
weig‘lits packed on tlie macWiies are of trivial consec(uence^ except for 
racinR% All necessary supplies can be easily packed on tricycles or 
safety bicycles. It is my belief that cyclists will play an important 
part in tlie next European war. A cycle is usually reg-arded as a 
machine of great delicacy ; so it may be, but it is far less delicate and 
costly than a horse, also more easily repairable. I consider it waste of 
a good cavalryman to use him and his horse for orderly duties. ^ 

A few cyclists armed only witb revolvers^ would bo quite suilicient 
to requisition an unarmed village. We saw in the Franco-German 
war how the Uhlans in small parties of twos and threes were able to 
put villages under requisition ; cyclists could do the same. I have not 
sufficiently considered the question of employing cyclists in large bodies 
as mounted infantry, to be able to give a decided opinion, but I see no 
reason why, if necessary, a force of 1000 or 2000 men should not be 
advanced on cycles. I have made calculations about the rate of 
marching. I do not think that more than about 1760 cyclists pei boiii 
could easily be moved past a given point, but when it is remembered 
that their average pace will be 7,8, or 10 miles on hour, it will be seen 
that a very considerable body of men may be moved a long distance. 
The order of march must he somewhat loose, either in single or double 
rank, according to the ground. There must be no risk of collisions. 
When going rapidly longer intervals must be kept, so as to prevent 
crowding when a slower pace becomes unavoidable. The capabilities 
of the individual men must be carefully considered if the greatest use 
is to be made of them. 

Commanding Officers must remember that their men should not he 
kept standing when heated, the exercise being of a severe description. 
The cyclist when left to himself knows what care is necessary as 
regards health and food ; I fear for him when subject to red tape. 

With regard to the question : — ^Who are to form our military 
cyclists ? It seems that with Englishmen everything that prospers 
starts rather from individual enterprise than from government initiation. 
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I tliink therefore that we have to look more to our Yolimteers for 
cycling than to our regular forces. I see at present considerable 
difficulty in introducing cycling into the army, in providing Tommy 
Atkins with a bicycle and ^ teaching him to ride it. Yet the Germans 
do it, and what other nations accomplish is surely practicable for us. 
But I do think that time may be saved, and the use of cyclino- made 
manifest more expediently at present hy commencing with the^olun- 
teers under militaiy encouragement. The volunteers can never be 
considered otherwise than an adjunct to the regular forces, and 
therefore whatever effectual good may be done by them must be with 
the sanction and encouragement of army officers. And this is what I 
wish to plead for to-night — that we of the army should encourage 
this movement ; should, above all, not unduly disparage it nor ridicule 
it. Let it have a fair trial, and let us congratulate ourselves that 
there are men willing to expend their money, their time and their 
labour in raising such a force. I allude chiefly to the corps of cyclist 
guides proposed to be raised by Major Oarj)enter, whom I am glad 
to see here to-night, and who intends to make thorough military 
efficiency, including a practical knowledge of army signalling, a 
necessary condition of enrolment. 

Surely this movement should be made a grand success. There is 
a large body of cyclists in England, strong athletic men, thorough 
Englishmen, selected from amongst the most orderly classes of society. 
If they are ready to exert themselves for the defence of the Empire, 
we should encourage them to do so (hear, hear). 

Welcome them then, not only as fellow citizens, but as brother 
soldiers, united with us for the defence of our Empire, and the glory 
of our Queen. (Great applause). 


COLOXEL Savixe. — Coloiiel Taylor, Ladies and Gentlemen ; I was yery glad to 
find when I entered this room this evening that it is not xuoposed to limit the 
discnssioii to the operations of the cyclist corps during the Easteimnanocuyres, 
because I consider that their employment on that occasion was of an entirely 
exceptional character— of a kind -which I hope will never occur again. I mean 
that the cyclists -were then employed to replace cavalry, a use which is very foreign 
to their true functions. Consequently I think that the examination and con- 
sideration in full detail of the cyclist operations in Kent can hardly he very 
interesting to any except those who were present, and that they do not convey any 
very useful lessons for the future. But althoiigli I am strongly opposed ^ to 
using evf'lists in place of cavalry, I do think that there are certain ways in which 
such a force may be eiiiployecl in war. I am convinced that one of the most 
important military problems of the present day is to determine in what maimer 
infantry ]iiarksiiien can be moved quickly from one point to another in a theatre 
of war. It is a matter which, if it can be satisfactorily solved, -would add very 
considerably to the strength and efficiency for fighting purposes of the side which 
first finds the soliition. What we have hitherto done on several occasions is to 
mount infantry soldiers on liorseback. This force of mounted infantry has 
always been hurriedly improvised and organised at the outbreak of hostilities, for 
experience shows that such a force cannot be maintained in peace time on account 
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of its fatal tendency to turn into cavalry. The haste with which such corps have 
been formed has added greatly to their expense, and freqnently the_ men do not 

become an fait at tlieii duties until it is almost too late. I hardly think that these 
disadvantages would apply to a permanent cyclist corps. There would certainly 
be no danger of the corps missing its true function by the reprehensible endeavour 
to imitate cavalry. Next, a cycle is cheaper to buy than a horse, and costs 
nothing to keep. I would not, however, for a single moment advocate the use of 
cycles on the score of economy alone; if marksmen on cycles are not so efficient 
as marksmen on horses, then I would say have nothing to do with the former. 
We want to have the best article whatever it costs, and the country can afford to 
pay for it. I conscientiously believe, however, that a series of thorough tests and 
trials would demonstrate the fact that the work reqnired of mounted marksmen 
could be done quite as well— I hardly like, before the trials are made, to say 
better — ^by cyclists as by horsemen. Experiments would prove beyond a shadow 
of a doubt that cycles can travel along roads both farther and faster than horses ; 
it is certain that cyclists could always keep up with cavalry on the march, and how 
glad any commander would he to dispense with the forage and transport required 
by a force of mounted infantry. I shonld like to mention oiie_ or two cases in 
which I think cyclists may be employed with advantage. Suppose that the 
cavaby screen is ’thrown forward several days march in front of the advanced 
guards of the columns of an army, and that some point of strategic or tactical 
importance, such as a function of roads or railways, a bridge, a ford, or a defile 
has to be held until the arrival of the nearest advanced guard. I am sure that 
men on cycles could easily and rapidly be sent forward to supply the requisite 
defensive’power, and when once on the spot I think they would be more iiseful 
and efficient than if they had ridden up on horses. Every maiTs rifle would be 
available, instead of one-third of the force being employed in holding the horses. 
The small safety bicycles lying on the ground would be quite iiivisible as regards 
attracting fire, yet they would form a strong obstacle across a road to the passage 
of cavab'y ; the riders can keep their steel steeds close to them, and would be 
entirely free from that natural nervousness which a dismomited man feels on 
being 'separated from his horse and losing sight of it. Again, suppose that 
cavalry are employed in scouting at too great a distance from infantry to be able 
to rally upon the latter. History shows us that in such cases the freedom and 
the dash mth which cavalry should act are often crippled for want of the 
immediate presence of a few nffeinen. I believe that the delays which often 
occur in the movements of a cavalry screen might be entirely prevented by the 
employment of marksmen on cycles, their very great speed enabling them to 
arrive at the point of contact with the enemy sooner than any other arm could be 
brought up. Lastly, suppose that the cavalry screen covering the front of an 
army is numerically weak, then, even if it is to be assumed that a cyclist cannot 
go across country — although I consider the one great lesson derived from the 
recent manoeuvres is that such is not the case — ^it is plain that a cyclist corps 
might assist this numerically weak cavalry by enabling it to cover a wider arc of 
front ; for the work on the roads might be entrusted to cyclists, who can ^easily 
keep pace with the cavalry, whilst the latter would scour the country in the 
intervals between the roads. 

At the present moment several interesting experiments are being made as 
regards the construction of cycles for war purposes. A machine called the 
“Yictoxia,” built by Messrs. Singer, of Coventry, is now being tested at 
Aldershot by order of the War Office. It carries ten riders, and I have found 
by a personal trial that it is exceedingly fast, easy of propulsion, and a wonderful 
hiU-climber ; a very large amount of ammunition can be carried upon it without 
any appreciable decrease in the pace. Several ingenious devices for carrying 
rifles on bicycles bave already been invented, and I do not anticipate the slightest 
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difficulty ill tliis respect. Experiments are also lieiiig tried as regards carrying 
ligM macMiie guns on cycles, and it is obvious tliat if satisfactory results are 
thereby arrived at, tlie tigliting strengtli of a cyclist force would be enormously 
increased. 

I have only tins afternoon beard from Colonel Stracey, who commanded tlie 
Dover marcMiig column, that the verdict of the military autliorities upon the 
operations of tlie cyclist corps at tlie Easter manoeuvres is very satisfactory.” 
I am sure that tliis piece of news will be most gratifying to those here this 
evening who took part in the operations. I think I am justified in believing 
that the military eniployment of cycles has now arrived within the sphere of 
practical military topics, ^and I consider that one of the strongest proofs that 
such is the case may be found in the fact that such a notable body as the Eoyal 
Artillery Institution has permitted a discussion upon the subject to 'be heldwfithin 
its walls. Ill this matter England lags behind the continental powers. Although 
in this country we have the best cycle manufacturers in the world, more riders, 
and probably also the best riders in the world, we have so far done nothing to 
utilise them for war yet it is well kiiowm that in France, Grermany, Austria and 
Italy, the value of cycles for certain military purposes has long been recognised, 
and the military authorities in those countries have not stopped at mere 
recognition, but have taken active steps to procure cycles from England to form 
an adjunct to the forces. 

Me. Lacy Hilliee. — Colonel Taylor, Ladies and Gentlemen; I think we 
ought to be very grateful indeed to yon for the opportunity of being heard here 
this evening on a cpiestioii that undoubtedly interests every cyclist in the Kingdom. 
We cyclists have been a little ostracised and outside the pale of civilisation for 
some time, and I feel sure that the countenance we have received in this matter 
will do the sport a very great deal of good. The point of speed is one which of 
course it is very difficult to estimate when yon come to move large bodies of men 
together. Indi\ddiLal speed is one thing, and the speed of masses of men is 
another. If yon take runniiig or walking records, or, in fact, any records, you 
will be perfectly unable to draw any parallel between them and the speed which 
would be attained by large bodies of men. At the same time the rapid pace 
which can be obtained on the bicycle, or the tricycle, or the safety bicycle, which- 
ever you choose, must certainly affect the speed of the movements of a large 
body of men. In cycling clubs of late, we have not gone in very much for drill, 
but at one time, in London especially, it was a very great feature, and there was 
a great deal of drilling among London Clubs, and we were able to get along very 
well, and I think made a very fair appearance, riding always in pairs. It was 
generally found that if a judicious officer was at the head of the club, keeping a 
judicious pace, we could get the slower men along much faster than they could 
get along by themselves ; and if we held one or two of the fast men back it did 
not do them very iiiiicli harm, while it assisted the others. Therefore we were 
able to move a good number of men pretty rapidly. 

As showing the speed which can be obtained on the bicycle, I will take a few 
instances : — Tiie first instance is the mile record, that now stands at two minutes 
thirty-four and a fraction seconds, but it has actually been done in veiy much 
nearer two minutes and a half. There is no doubt that that is a fair quotable 
record at the present time. Now two and a half minutes for a mile is a rapid 
pace, as I think you will admit, and if a certain number of men were trained 
they could approach to something like a proportion of that speed, although, of 
course, they could not hope to attain that speed as a body. On the tricycle the 
record stands about 2 minutes 41 seconds. As to longer distances 21J- miles 
have been ridden I believe in America, on a bicycle, in an hour ; and on a tricycle 
ill England 20 miles. Of course, all those records are made on specially prepared 
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an t ias ve T iTotfclle for a while, but still the weight during the trip was not 
Tyeiy great dladvantage, and of course it might have been "“T 
There is one other point that has been mentioned with reference to the lOUohnoss 
of luads oTei which machines can be taken. We have never had a proper test 
except in very exceptional cases, of how rough a road a ma,n could go over it it was 
Ms duty to do it. The owner of a bicycle, especiaUy if it is a new one at this 
oMCfOTi of the year does not for preference take to had roads, and he does not 
ride across country under ordinary circumstances, but he rather 
and takes care of it. But if a soldier was mounted on a suitable machine built 
specially for the purpose, I think there are very few things which ivouid stop Mm, 
there are very few tMngs indeed short of a stone waU which would 
going across the country. One gentleman here has already ‘Jj'f t 

Luutry, but I believe when it comes to a question of drill the cyclist coM g 
across ahuost any country, and as long as there was a lane ^ ^ ^ 

sort it would be very easy to do it. I do not know whethei you lu i - ■- _ 

cross country roads in France. On one occasion we came across o»® 
course of the tour, and ten of us rode along it. There were " J® ” 

inches where it was rideable, that is where the wheels had gone and we touna 
that we were able to go along there for a considerable distance before \ye touche 
the main road again. Therefore, I think the capabilities of the machine, it pu 

to a proper test— the men having had proper drill— would be very great, i 

not think they would be able to compete with cavalry or 
except on their own merits as a separate body. As scouts it has already 0 ^ 
shown they can work; and I think as messengers and so torth they would 
sufficiently capable. Although we as cyclists ought to be very thankful to tttM 
men who went out on their first review for doing so well, still at the same tome 
I do not think they have given you any real idea of what cyclists could do it tn y 
were properly trained. A Week’s notice I do not think is enough. If t ley weie 
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I properly trained I tliink tliey would sliow to you a very maiwellous piece of work; 
and if it came to a question of moving a long distance, and carrying a consider- 
able amount of luggage or baggage as well, I think that the record would be 
something extraordinary. I do not think it would be an over-estimate at all to 
say that a good average^ body of cyclists, carrying as much as 60 lbs. properly 
stowed on the machines including the rifle, would be able to make a journey of 
70 miles within 12 hours very comfortably indeed. They would have to be 
coached and taken along at a quick pace by someone who understood their 
capabilities. I think what I have mentioned would be an easy task to a properly 
i drilled and properly prepared body of cyclists. 

Majoe CRAiGiE.--Colonel Taylor, Ladies, and Grentlemen ; you have already 
heard so much, both from the military and civilian point of view, upon the subject 
that I do not tliink I can add very much to what has gone before. But there is 
? one point that I should like to direct your attention, which I think has hardly 

^ been touched upon this evening, and that is the particular work cyclists might do 

in carrying messages. I cannot say the point has not been touched upon, but it 
has not been gone into very much. I had been thinking a great deal about the 
employment of cyclists with an army before I heard of the employment of them 
at Lover, and I have taken the trouble to compare certain work done by cavalry 
with what might have been expected from cyclists under similar circumstances". 
I have taken three particular cases of long distance rides by cavalry. T^vo of 
them were performed by Eiissiaii cavalry and the third by English cavalry. In 
the first case, a small body of Eussians — I have not got the exact numbers, — rode 
105 miles in 38 hours. Of those 38 hours they were 20 hours on the road, and 

they averaged 5-| miles during their riding time. The other body of Eussian 

cavalry did slightly l^etter. Tliey did 149 miles in 40|- hours, of which they 
were 27i hours on the road, and they averaged 5i miles. Then came an attempt 
of a similar kind in England, w^hicli wa.s carried out under the orders of Sir 
Evelyn Wood, at Colchester, during the last Autumn, if I remember rightly. 
:/ A party of the 13th Hussars, one officer and one N.-C. officer and four men with 
;■ one horse and a led horse were directed to ride from Colchester to Norwich and 

; back. The distance was 13 7i miles; they took 68|- hours going there and 

returning. They were 20 hours 39 minutes on the road, and tlieir average came 
up to 6|- miles an hour. This you see wms the best example of the three. The 
; roads, I fancy, are very fair in that part of the country, especially for cavalry, 
and the horses were in pretty good training. I think they were specially fed 
t and looked after for about 10 days or a fortnight before the march so as to get 

l/; them into hardened condition, and the account at the end was that they came back 

^ in very good condition. They evidently could do the work easily. But what 

did they accomplisli ? — 1371 miles in 68-|- hours. This is, I believe, the best 
record of cavalry at long distances. They were supposed to be carrying 
i, despatches tlirongli a liostile country, — a country perhaps clear of the enemy's 

I troops, ])ut in wdiidi the population was hostile, and it was important that these 

despatches sliould be carried through to the other army and the reply brought 
I back as soon as possible, so that they were not to spare their horses at all in 

J going and coming back. Now to compare with that I will take a body of cyclists. 

I We will suppose there is one officer; I mil assume in this case that the men are 

mounted on tricycles, so as to take the most unfavourable case, looking at it from 
the point of time, and we will say one officer oli a single tricycle and the sergeant 
and five other men on three tandems. We wHl suppose they start at 6 a.m., 
keeping up the same hours every day, ride 12 miles and halt at half-past 7, — I 
f am gmng an average of only 8 miles an hour of their riding ; starting again at 

I 9 a.m. and ride 20 miles ; halt at 11.30 ; start at 1.30 p.m., and ride 20 mfles ; 

I halt at 4 p.m. ; start again at 5 p.m., and ride 16 miles, halting at 7 p.m. They 
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, .n T t A in tlip moTniiiff and? in the evening 68 miles, 
would have ndden between „ ii cyclists wnll allow, thev could easily do 

During that time, tatog It very third day they 

68 mfles. If they kjt this up to did 137* miles in 68* 

would have done 304 miles ordinary case— a case which any ordinary 

hours. So that, yon see, taking . y . do— tliev could aoeomplisli 

rite who “‘“Virhr«h"t“.s ^ I ™ •™ a »1' 

I tliink sometlmig like liali ..• ■]., ® some of out fairly good riders in tlie 

..me of-I «11 C., .1»> ™,U do ..metld.g 

countiy, such as a tew ol ™ ,3 mcich as the cavalry could do in 

like t’wo and a halt times, ^ ^ ^ employed. 

doted m.« fom 0 e.«l.“ i‘Ku e LSSme very sood h.,e«. 

of its smartest ofhcers and f a good deal, and I think 

If thatisdone,itinm. the e men with Mm. If 

any oommaiider woxild comPf"*’ ^ be able to carry on aU the 

you liave a very small num ^ between tlie different columns or 

wsm^m 

a m L,.ed mew a. telS ridfl” 

Ih^hif !»»-».« ";l.o ...«t ol them M 

recruits. But if we are going to employ cyclists at ‘’;’t 

Pnntiiipiit we cannot take our I^olunteers beyond the stas : they ait not txp . 

to S^ out ortr coSite^^^ think we oiiglit to have a certain nucleus of a 
military corps of soldiers ; cyclists miglit very easily be empb^ed in paiticiilai 
.raiTisons and head-quarters such as Aldershot, the Cun-agli and Portsmouth, mid 
wWeV have regiments quartered in cariying 
wards ind forwards. It is very poor employment 

got a valuable horse to be travelling backwards and T "'f ;b 

hoy ; whereas, cvcHsts would not think it derogoatory to can-y n essages aho and 
the machine would he very Uttle the worse at the end o semM iwek haul u a - 
I put that as a point which may he taken up by the anthoiities when they coiuc 
to consider cycling from a military point of view. (Applause). 

Major AKsc.all, E.E.— I should like to ask how the inaehines stand going 
across coimtey. We have heard some very wonderful things done " 

I had no idea could he done, of men going across wnll of 

like to hear how the machines stand it, whether a machine that does 
sort wiU not he thoroughly knocked up and done or. ^ if* St ddto 
speed done by cyclists is in great measure at present due to tlie 
the macliines and to tbe extreme liglitness of tlieir mffdit 

of tlieir meclianism generally ; but it seems to me that tliese im * - & 

yery easily be put out of order by rough work. 

The Ohaibman.— Prohably Mr. Lacy Hillier will answer that question. 

Mb. Lacy HiLLiEB.--The point is simply this. Of 
machines are made exceedingly light, and each one^s individiial effort to g ^ 
as light as possible. But I should say that by adding judiciously 

weight (in the shape of thicker spokes, a gauge, stouter tubes, fee.) to tiie iigiitei 
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standard pattern supplies now on tlie market, tiiey would be caicniated to witli^ 
stand tlie severest tests, whilst the retarding effects of such an additional weight 
would be scarcely appreciable upon the road. Now and then you have a nut come 
loose, but a machine made a trifle heavier would stand for any length of time, it 
would, as a matter of fact, stand the hardest work it could be put to. 

The Oh airman. — Major Carpenter will kindly teU us what passed between 
himself and the War Office as to the formation of Cyclist CorpSi 

Major Carpenter. — I have left the service, but I belong to the Army Eeserve 
of Officers. Being the senior officer employed with the force of cyclists I naturally 
took great interest in what was taking place. I went to the War Office and I 
was introduced to Colonel Freeman — Greneral Freemantle I think it is. By his 
advice I sent in a formal application. I was told there was very great diversity 
of opinion upon the subject after what had taken place at Dover, and that many 
officers thought that it would be better jto have sections attached to each Yolmiteer 
battalion rather than have a corps formed. Others had a contrary opinion on the 
subject that was under consideration, and that in fact it was likely to be so for 
some little time, but I sent in a formal application with other friends asking 
permission to endeavour to raise a force of cyclists. Applications have come in 
since from many of our friends who were down at the Dover manoeuvres and also 
from others. In fact applications are coming in every day from gentlemen 
wishing to join the force, and when a certain number has . been reached I am 
informed that then I must again make application to the Horse G-uards and 
it will be further considered. That is all I have to say. 

The Chairman. — Has any other gentleman any questions to ask ? 

I am sure it is your wish that I should convey to Colonel Kensington yoiir 
thanks for his very interesting discourse and also for having brought forward this 
subject, which appears to be a very important one, and we are also exceedingly 
obliged to our visitors for the light they have thrown upon the question, 
(xipplause). It appears to me they have made out their case of the great value of 
cyclists as messengers and for service generally mthin the lines ; I own, however, 
that personally I am not quite converted to the idea that they could be used as an 
ofl'ensive force, but possibly that will come with time when one knows more about 
it. , I should rather gather from the answer to the question 'which was just asked 
as to the machines, that the machines at present in use will not stand this rough 
country work, and I should imagine that the heavier machine which has just been 
described would probably not be as fast as the present one and that probably we 
should have to take a considerable percentage off the pace. But we have not 
yet heard that this heavier machine has been constructed. I do not know 
whether Mr. Lacy Hillier could tell us anything about it. 

Lieut.-Col. Savile. — I may be allowed to say that the machine I ride is a 
fairly light one, only weighing from 35 to 40 lbs., and I have taken it over 
extremely rough roads at a greatpace, and again at a great pace down hill — 
about a mile in four minutes, that is the pace I generally travel on favorable 
ground, and it has stood everything perfectly well. May I say that the machine 
which Mr. Eucker rode before the Duke of Cambridge at Dover ivas an ordinary 
roadster. It was not a racer at all. It was a machine ridden in the ordinary 
way up and down bill over every kind of road, it was by no means a racing 
machine, but one weighing about 85 lbs. Of course a racing bicycle only weighs 
about 31 lbs. It has stood the roughest work, and had a very large amount of 
luggage earned on it. 

The Chairman. — I think we may conclude our proceedings with thanks to 
Colonel Kensington and our visitors. 
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OFEIOEEINa OF THE AETILLERT 

MILITIA. 

BY 

CAPTAIN P. W. PANZEEA. 

2nd (Militm) BriffacUi Oinqm Forts Division, B. A., and Arm^/ Meserve. 

In venturing tlius to offer a few remarks on the officering of the 
Artillery Militia, I trust I shall be forgiven for — what must appear — 
the cheek of attempting to offer any suggestions or to express any 
opinions upon such a weighty subject. 

I have had exceptional opportunities of seeing where the shoe 
pinches, having served with three of the best Artillery Militia 
]3rigades, as well as with the Royal Artillery, at altogether ten 
stations in England, Ireland, and the Channel Islands. 

Some of the happiest days of my life have been spent with the E.A., 
and I should like to take this opportunity of expressing my feeling of 
deep gratitude for the hearfcy kindness and truly friendly courtesy 
with which I have been treated by every Royal Artillery officer, 
without exception. 


There are surely many reasons why the difficulty of officering the 
Artillery Militia with men suitable for the position and likely to 
become efficient Artillerjj officers is a very serious matter. 

It is admitted, I believe, on all hands that the present establishment 
of G-arrison Artillery is insufficient to meet even the normal peace 
requirements at home and abroad, and if we were engaged in any war, 
no doubt a number of Militia brigades would have to be embodied 
immediately for garrison duty to enable the Royal Artillery to provide 
the necessary force for siege and mountain batteries, to say nothing 
of drafts to Field and Horse Artillery. 

I believe — and I speak with great diffidence, but from experience 
with R.A. Service Batteries as well as with Militia— that the men , — 
being as a rule of good physique, and strong and hardy, — would, in a 
few weeks, be fit for any duty they might be called upon to perform; 
indeed, in some Brigades the discipline is so strict and the instruction 
is carried on so earnestly that the men are quite fit for any garrison 
duty at the end of their 27 days^ normal annual training. 

To bring the men to a high state of efficiency, however, during 


10. VOL. XV. 



462 


OfMClEITO Of THE ARTILLERY MILITIA/ 


tieir all too siort annual training, and to get tlie most out of tliem 
and be able to maintain the ' stringent discipline which is absolutely 
necessary to secure a satisfactory result, it is a necessity, theoretically, 
to have a staff of earnest, energetic, and highly-trained officers, 
possessing a tliOTOugli pfcicticixl Icyiowlcdpd of their various duties, and 
able, by their personal influence and example, to imbue the men with 
a feeling towards them of confidence and respect. 

I am afraid that officers possessing in any high degree the above 
qualifications are in the minority at present, and that they will neces- 
sarily remain so (at any rate in peace time) under the existing system. 

There are many reasons at present why young men prefer an 
Infantry to an Artillery Eegiment of Militia. 

Three classes of young men join the Militia 

First, Men of means, with no particular soldierly instincts, who 
simply join for the sake of the mess life, the swagger (too often) 
and gaiety of a county training. For these obviously a good Artillery 
Brigade 1ms few attractions, for there is very little entertaining, and 
every available hour of the training is devoted to soldiering and real 
work. 

This class would, I should say, be considered by an Artillery 
commanding officer the least desirable, and their holding aloof would 
appear, from his point of view, to be no great loss. 

Second. Young men who are desirous of obtaining commissions in 
the Line through the Militia, the majority being sons of military and 
naval men. 

These from a commanding officer's point of view are necessary 
evils, they are mign-atory, and unless naturally very keen and 
conscientious are apt to be rather slack in their militia work, 
looking upon their Militia Regiment as merely a stepping stone to 
the Line. ISTevertheless without the inducement of line commissions 
the junior ranks of the Militia would be almost vacant. 

Now, in this respect, the Artillery is very heavily hanclioapped, 
deriving, as compared with the Infantry, very little benefit from the 
inducement offered by the possibility of obtaining a Line commission. 

The reasons are self-evident ; a man joining the Artillery w-oiild 
not be able to make use of one scrap of his Militia uniform on eventu- 
ally passing into the Line, whereas if he joined the Infantry the whole 
of his outfit would come in with a few trifling alterations. Again, he 
looks upon the time spent in learning Artillery drills, &c., as wasted. 

Third. We now come to men who join the Militia intending to stay 
in it. Many of these are men whose fathers and grandfathers have 
been in the Service, who have from childhood been amongst soldiers, 
and who have, in many cases, been brought up for the Service them- 
selves, who have been prevented from some cause from joining, but 
who are keen soldiers at heart, and who would give their ears to be 
permitted to serve anywhere at home or abroad. 

The best of these officers endeavour earnestly and unostentatiously 
to make themselves efficient by availing themselves of every means 
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the authorities place at their disposal, with the earnest desire and hope 
of being employed in iimeqfwar, and the chance of temporary employment 
in peace time is a great inducement to this class of officers to join the 
Militia, and also to remain in it. 

Now in this case the Artillery is again seriously handicapped, for 
while Infantry Militia officers have for years been employed— and are 
still employed — at Infantry Eegimental Dep6ts at home, Artillery 
Militia officers are only made use of during some scare. The first 
time Artillery Militia officers were permitted to do duty with the 
Service batteries was in January 1885, a small number being kept on 
until October of the same year. They were re-employed from January, 
1886, until the beginning of this year. I was, however, the only 
Captain employed in 1886-87, and now the authorities state that ^^ it 
is not intended to employ officers of Artillery Militia during the 
current financial year.^^— Why ? 

Now taking the cases I have mentioned : — I will propose no 
remedy in because I venture to think that — in the Artillery — 

we are better without the class of men referred to. 

In the second case I would propose a remedy which will doubtless 
be considered a most startling innovation, and which will, I fear, try 
the patience of some of my readers. I trust, however, that after they 
have exploded and cooled down they will give it a few moments 
quiet consideration. 

My proposal is that under certain conditions officers of Artillery 
Militia should be permitted to compete for commissions in the 
Royal Artillery. I would offer a certain number of commissions 
annually under, in the main, the same conditions which govern the 
present competition for Infantry commissions, with the following 
differences : — 

That officers should pass the Woolwich Preliminary, should qualify 
in the subjects of the Woolwich Further (or entrance), and should 
compete in the subjects of the Woolwich Final. I would further make 
it a sine qtli non that officers presenting themselves for the Artillery 
competitive^^ should produce certificates from the Royal 

Military Repository in addition to the certificate on Army Form E 527, 

I do not think the Royal Artillery would suffer by this arrangement, 
and I am sure the Artillery Militia would gain immensely, as one of 
the greatest difficulties now in the way of obtaining officers would be 
removed. Officers joining the Royal Artillery in this way would do 
so with some knowledge of practical Artillery work and interior 
economy, and with a good knowledge of the subjects usually learned 
at the Royal Military Academy, but the latter would be acquired 
entirely at their own instead of at the public expense. 

I have had some years experience as a successful instructor of 
fortification, topography, law, and tactics, for the military competi- 
tive^^ examinations (as well as Staff College) ; and I am sure Militia 
officers learn as much of those subjects as (and in many cases acquire 
a more thorough knowledge of them than) cadets at the R.M.O., 
Sandhurst, because the militiamen are preparing for a competitive 
examination^ while the cadets have only to 



464 


OfFICEEING OS’ THE ABTILLEEY MILITIA. 


Witt regard to tlie tUrd class I would most earnestly urge the 
advisability of making some alterations in the existing regulations by 
which— at very little expense to the public — the efficiency of Militia 
Artillery officers might be immensely increased. 

Take firsts Instructors of Artillery ; officers are permitted to pass 
through a three months^ course at the School of Gunnery to qualify as 
instructors to their brigades. I think I may venture to quote my own 
case in referring to the extension of the present means of obtaining 
instruction which I would advocate. I went to the School of Gunnery 
after having' spent three months at Woolwich^ and having also already 
spent nearly six weeks altogether at Shoeburyness as a member of the 
National Artillery Association. I had also spent two months with an 
Infantry regiment of the Line, and was for various reasons (previous 
scientific training, &c.,) able to settle down at once to work and to take 
full advantage of the privilege and make the most of it. Since leaving 
Shoeburyness in December 1881, I have been constantly soldiering 
and so employed (as an instimctor at a Gramm er^s, &c.,) as to gee 

Army Circulars and General Orders, and List of Changes in 
War Matmel,^^ &o., and I have had the further advantage of an 
annual visit to the Arsenal with the courses under my instruction. 

Now with all these very exceptional advantages I have been able to 
keep myself fairly up to date. So rapid are the changes in Artillery 
that one must be prepared to learn something every day of one^s life 
and must never rest satisfied with knowledge acquired. 

Now let us consider the Militia Artillery officer enjoying only the 
ordinary facilities for acquiring information and keeping himself posted 
up ill Artillery changes. 

He may be selected to pimceed to the School of Gunnery to qualify 
as Instructor of Artillery ; after completing his course he attends 
annually the training of his brigade, but for eleven months of the year 
he is forced to mark time, and during the training itself, if his 
I’egiment is a good one, he has very little time to look up Changes, 

&o. What is the inevitable result in nine cases out of ten? Why, 
that in five years he is probably utterly behind the times, 

I maintain that some of the exceptional facilities I have enjoyed 
should be within reach of every Militia Instructor of Gunnery. To 
secure this end I would propose that he should be permitted to attend 
for a second short course after an interval of four or five years. Also 
that a captain holding an instructor's certificate, and being otherwise 
satisfactorily reported upon, should be always eligible (during peace 
as well as during war scares, &c.,) for employment with the R.A. 
I)e]^6t batteries j Infantry Militia officers are always thus employed, 
and such employment of Artillery Militia officers would, I know, be a 
very strong inducement to this most useful class to join our branch 
and remain in it \ and it would — while affording them the opportunity 
of acquiring knowledge which they would afterwards disseminate in 
their own brigades — ^free captains of Royal Artillery from work not 
too agreeable and render them available for more valuable service. 

With regard to subalterns, all important Artillery stations are short " 
of them, and I would urge most earnestly the advantage to the Militia 
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of pemitting again tlieir temporary employment, at any rate during 
the drill season, in the many cases where there are paper subalterns, 
&c. I would, however, venture with all humility most strongly to 
advocate that only thoTOiiglily efficient officers should be selected, and 
that none be employed whose age exceeds 28 or 30 years. I know 
personally from many sources that this question of employment does 
very considerably influence many of the best men in their selection 
of Infantry, rather than Artillery Militia. 

Again, it would be very little expense to the public if two Militia 
Artillery officers per annum were allowed to go through the long course 
as supernumeraries. Officers of the Eoyal Malta Fencible Artillery 
are permitted to join this course, and considering the certain employ- 
ment of Artillery Militia in time of war, it would be an incalculable 
advantage for each brigade to have one or two of its own officers thus 
trained. 

Lastly, surely all officers should be encouraged to use every means to 
learn their duties and to render themselves as efficient as possible, so 
as to be cjualified for duty with embodied militia or when privileged to 
serve temporarily with the E.A. To this end why not permit them to 
pass any of the service examinations provided the permission throws no 
expense upon the public ? When I applied for permission to present 
myself for ^Hlie examination as laid down for Captains of regular 
forces before promotion to rank of Major (^^A.B.C. and my 
application was granted as a special case.^^ While very grateful for 
this permission, I would ask why there should be any hesitation about 
admitting officers to any examination, provided the fact of extending 
the privilege to them did not put the authorities to expense or incon- 
venience. 

I must heartily apologise for the length of this paper when space 
in this journal is so valuable. I am afraid also that I have descended 
into egoism, but in the latter part of my remarks I felt I could best 
illustrate my arguments by comparing my own peculiar advantages 
with the hinderances the majority of officers — equally zealous and 
keen in their love of soldiering, and more able but less fortunate than 
myself" — meet with in their desire for greater opportunities of acquiring 
.professional knowledge. 

In conclusion I would offer my most grateful thanks to the Com- 
mittee for allowing me the great privilege of publishing this paper in 
the Proceedings.^^ „ , 


Hakwich, Ml Jumj 1887. 
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THE 

QUESTION OE DEAUG-HT 

m 

MOUNTAIN BATTERIES. 

■'BT 

CAPTAIN W. L. WHITE, E.A, 

In my essay on Mountain Artillery, I touched upon several controversial 
subjects on wMcb, from want of space, I 'was unable to enlarge or even 
to justify myself for the opinions put forward. One of tlie most fiercely 
contested questions among mountain gunners is the subject of draught, 
and in these notes I propose to try and defend the position I have 
taheri up in the disput^. 

Shafts for mountain batteries were, eliminated from the English 
equipment after the Abyssinian Campaign of 1863, and if the reader 
will take the trouble to refer to ^^List of Changes in War Material/^ 
para. 1146, he will there find a woodcut which will probably give him 
a better reason for the withdrawal than anything I can write. These 
shafts were clumsy in the extreme, and as they were never used in 
Abyssinia, on account of the excessive roughness of the country, their 
withdrawal was probably hailed as a blessing at the time, and no man 
stood up for their retention. In the campaign of 1878, in Bosnia, 
the. Austrians likewise found no use for their shafts, but, these being'; 
of a light and handy pattern, they still form part of their equipment. 

, The French experience is instructive. After the campaign of 1823 
in Spain, shafts were withdrawn from the mountain equipment but 
were reinstated after further campaigning experience. In Algeria in ■ 
1841 we find this mode of transport habitual j it had indeed been '' 
■ carried to such an extent that when on entering a difficult tract, pack 
transport became imperative ; after seven or eight hours the mules got : 
sore backs, the stuffing of the pads not having been properly attended:' 
to:, and the animals ' having 'become unaccustomed to pack transport.; 
■This experience provides one of the- strongest arguments to .;the; 
opponents of draught, but there is a just medium between the two 
systems, and the following extract of a letter from Captain Beaufort, 
E. A., then travelling near Kars, in answer to some questions of mine 
on the subject, gives the Eussian view : — 

^ I was given to understand that at all times when the ground would 
admit of it shafts would be used. I asked whether their experience 
showed this to be often the case or only exceptional. The answer was 
that it was quite the exception not to use shafts. In fact, as a rule, 
the battery moved "when on the march as a field battery using the 
shafts, and that the pack equipment, while rendering the battery able 
to move along narrow mountain paths where draught would be 
impossible, still was seldom comparatively used. The drill appeared 
to me to be about equally proportioned, and I hardly think that they 
could be considered to play at being fileld batteries.’’ ’’ 

XO. voB.:s;v, 
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TMs extract seems to me to embody a very common-sense view on 
the subject and one in which I thoroughly concur. 

The fear that mountain batteries^ if provided with shafts^ would 
play at being field batteries has actually been seriously advanced 
against their re-introduction into the service. I can imagine the 
derision with which this idea must be received by mountain battery 
officers in India. Mountain service does not lend itself to mere parade 
movements^ and in Indian batteries no time is wasted in practising 
them. 

In Beckerhinn^s work on Mountain Artillery most excellent 
drawings may be found of the different shafts in use^ and we find 
them in the equipments of Austria^ FrancOj, Italy, Russia^ Spain, 
Greece, Servia, and Switzerland. Germany has no Mountain Artillery. 

Russia goes a step further in the use of shafts in her Horse Artillery 
mountain batteries, of which a description may be found in Beckerhinn, 
and a more recent one in the Armed Strength of Russia,^^ 1887. 
These batteries, of which there are three or four in existence in 
Turkestan and Siberia, are required to keep up with cavalry on the 
march, to act as Horse Artillery in open country and at the same time 
to be able to cross any difficult mountain passes. Their armament 
consists of 3-pr. bronze guns, but these are, by a recent order, to be 
exchanged for 2* 5-in. steel B.L. guns pattern of 1883. In difficult 
country the guns, carriages and ammunition carts are packed on horses 
backs, but in open country the guns and carts are put into draught 
and the detachments mounted on the horses thus liberated. The 
artillery is thus able to compete with the fleet Tartar on his native 
steppes or to follow him to his refuge in the recesses of the mountains. 

Another argument that I have heard against draught is, That it is 
no use relieving some of the mules unless you can relieve all.^^ This 
is surely begging the question, and moreover I deny the premise. 
It is of use relieving the first line because they only require relief. 
The other lines do not manoeuvre and their work is not so arduous, but 
the best answer to the argument is that in no Continental mountain 
batteries do relief lines exist because sufficient relief is given to the 
first line mules by the use of shafts. Some records of marches by 
French and Italian Alpine batteries, now before me, show very high 
marching powers. Notably ,a march of 49 miles executed by a 
brigade of Italian batteries in 22 hours including halts. Also some 
marches by the Spanish flying columns during the Oarlist war of 
1872-75. 

Major Olavarino of the Italian army is one of the strongest and most 
eloquent opponents of draught, and lays great stress on the fact that a 
great saving might be effected in weight, and thus in the number of 
animals required, by the abolition of the wheels— drawing of his 
proposed carriage, attached to essay. But he does not take into 
account that the saving of one mule per sub-division carrying the 
wheels would be more than counter-balanced by the introduction of a 
complete relief line, rendered necessary by the increased labour thrown 
on the first line by the withdrawal of the shafts. 

The general opinion of .Europe is in favour of|draught under certain 
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conditions and restrictions^ and tie following may be taken as a 
summary of tie cMef reasons 

1. Belief to animals and detackments and tie economy arising 

tberefrom by tie abolition of tie relief line. 

2. Enbanced mobility on roads or open country. 

8. If any mules are disabled tie gun can be drawn by one or 
two mules and time given for the others to recover or be 
replaced. 

4. It is an advantage to have the gun ready for action when in 
the presence of an enemy. This may be taken in an 
especial degree when dealing with a jointed gun. {Vide 
Lieut. Du Boulay^s remarks on this subject in narrating^ 
in the E.A.I. Proceedings^ his experiences with the 2‘5-in. 
jointed guns at Abu Klea. 

For Indian and similar service/ while advocating the re-introduotion 
of draught, I do not desire the abolition of the relief line on account 
of the exceptional nature of the service. 

Finally, I will put a case which is certainly practical. A large force 
is ordered to concentrate from various parts of India on Pisheen. 
Infantry and stores move by rail via Sibi-Bolan and Sibi-Hurnai. 
Cavalry and artillery will probably detrain at Dera-Ghazi-Khan and 
march straight to Pisheen by the board military road in coui’se of 
construction 140 miles in length. Here then is an excellent oppor- 
tunity for the use of shafts, and as fighting would be improbable along 
this road, the mules set free and the relief line might carry the extra 
kits, spare boots, &c., for the men which it is proposed to leave at the 
base at Quetta before commencing the campaign. The transport 
would thus be relieved from some of the great strain necessarily thrown 
on it at such times. 

The following is a list of works I recommend to the cnrious on this 
subject : — 

Die Gebirgs Artilleiie in den Eiiropaischeii Armeen — ^Beckerhiim, 1883. 

Mivista Artiglieria e Genio. December y 1885. 

Projetto di Afiusto di Montagna a Striscio. Major A. Clavarino. 

Alcime considerazioni sull’ordinamento dell Artiglieria da Montagna. 
General C. Eossi. 

Mivista Militare Italimia. March, April, October, 1879. 

L Artiglieria da Montagna. Oapt. F. Quaglia. 

Le Triippe Alpine nella difesa Teritorialle d’ltalia. Col. Bertelli. 

Siiir Artiglieria da Montagna. Traino e sommegio. Major A. OIa?arino, 
1871. 

L Artiglieria da campo in Europa, nel 1876. Major A. Claverino. 

Tactica de Artilleria de Montana a lomo. Don Eamon de Salas. Madrid, 
1844. 

Artilleria de Montana. Don Miguel Tidal. Translated by Capt. Dalton, 
EA. Journal D.S.I. of India. — ^YoL Till. Bos. 36, 37, 39. 

Memorial d'" At tiller ie . — ToL Til. 

B^eme dMrtillerie . — 1 ol. XXT. 

Austrian and French Mountain Battery Handbooks. 
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ARMINGr OF G-TJNNEES 

OP 

HOKSE AND EIELD AETILLEET. 

BT 

CAPTAIN 0. T. EOBINSON, E.A. 


Theee are one or two points in tlae equipment of Horse and Field 
Artillery wticli^ alttongli they have been discussed in the Proceedings 
of the E.A. Institution/^ might, I think, be brought to the front again 
with advantage. It is in the hope that some ofidcers of more experience 
will give their views on these subjects, that I venture to put my ideas 
on paper. 

I think most officers will allow that it is most essential that our 
gun detachments should be sheltered as much as possible from the 
accurate fire which infantry of the present day can bring to bear on 
them. But most of the schemes brought forward for this purpose 
appear to have been put on one side ; the chief objection being their 
cost, and the extra weight being prejudicial to the mobility of the 
guns. 

I think, however, that considerable shelter might be obtained, 
without much extra weight or expense, if a simple arrangement was 
made by which the axle-tree seat, or lid of the axle-tree box, could be 
on hinges, and raised into a vertical position when the gun was in 
action. On the present I3-pr. carriage it would only be necessary to 
have the seat made with hinges at the back and a thin sheet of metal 
over the springs on to which the moveable seat could shut down. On 
those guns which have axle-tree boxes, there could be an upper or 
false lid made of thin steeior wronght-iron. 

These shields with their hinges could easily be fixed on all gun 
carriages now in use ; the cost would be very small, and the weight 
not more than a few pounds per gun, for, I believe, a thickness of 
|-in. steel, or l-in, wrought-iron would be sufficient to stop rifle ballets. 

Even in M.L. guns, these shields would afford very considerable 
shelter, and the formation of the ground would generally afford 
protection to the lower part of a man^s body. Modern tactics require 
guns to be pushed well to the front, but without some form of shield 
the losses of a gun detachment must be very great from infantry at 
short ranges, and I think a shield of some sort is necessary to enable 
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ABMING OF aUNNFES AND BRIYIES. 


tte Nos. 1 to lay tlieir gun with that coolness and accuracy which, is 
so essential for effective artillery fire. 

Another point I wish to raise is the defenceless state of a battery in 
action if it is taken in flank by cavalry. 

On ordinary field days if cavalry get within SO yards of a battery 
an umpire will usijally declare that the guns are all captured and 
presumably the men all killed. Our men are never taught what 
should be done if cavalry suddenly charging down on them get into 
the battery. If the gunners were armed and got under the gun 
carriage I believe they would be perfectly safe from cavalry ; but at 
present^ in action^ the carbines are on the limbers^ and the gunners 
absolutely unarmed. This seems to me entirely wrong. 

I would suggest that the swords of all N.-O.O.^s and E.H.A. gunners 
be carried on their saddles, and that every N.-G.O. and^ gunners of 
both Horse and Field batteries should be armed with a pistol, this I 
think should be carried on the person, but if that is objected to, 
two pistols might be carried in leather cases underneath each axle- 
tree box. 

I have purposely avoided the question of arming the drivers, on 
which point I think much may be said on both sides. 

The carbines I think might still be retained on the limbers, and 
used for guards and for long range firing if necessary. 

If the gunners were thus armed and taught to work their guns 
until the last moment and then get under them, I think they would 
be comparatively safe from cavalry, while the escort could defend or 
retire with the limbers until reinforced. 

Although I think artillery must have an escort, still I think some- 
thing should be done to render it capable of defending itself against 
an enemy actually in the battery, and I think much might be done to 
render the escort less necessary than it is now. 

I trust some other officers will give their views on these subjects, 
for I think they are of great interest to the officers of the mounted 
branch of the Eoyal Artillery. 

KBWBBiDes, Uli 1887. 


NOTE 

BY 

LIEUT. P. E. GRAY, R.A. 


Might I invite the attention of officers of the Eoyal Regiment to the 
following extract from the Discussion after a Lecture on Equipment, 
given at the Royal United Service Institution in 1878 by Major Graves, 
20th Hussars. Viscount Lord W olseley, who was in the Chair, said 
“ The ne^ point is about Revolvers . .... . . I certainly 
agree with reference to giving a revolver to Artillerymen y at the 
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present moment an Artilleryman is really in a most defenceless con- 
dition, for if his Battery is charged, unless he uses his handspike, he 
has actually nothing to defend himself with. Evenj gunner should le 
furnished with a good ^ revolver^ The italics appear in the original 
Eeport of the Discussion. So strong an expression of opinion from 
so high an authority must carry weight to the minds of artillery 
officers who have considered the subject, when so much has been 
written latterly as_ to the arming of our Drivers. Swords, revolvers, 
pistols, and carbines have aU been, in turn, proposed for them, how 
little has been said for the gunners, who are practically unarmed, — 
quite defenceless if suddenly attacked. 


NOTE 

BY 

MAJOE W. SOEELL, E.A. 


Having for some time been intending to write a sliort note on tbe 
arming of gniiners as well as drivers of Horse and Field batteries^ I 
was very glad to see tbe same idea bad struck another officer^ Major 
Arbutbnott, as well as myself, viz., that of a carbiue slang over tbe 
back. I wmuld however propose its being a repeater, either of tbe 
Winchester of Spencer pattern, very short and light; after a short 
trial it could be worn without any discomfort. The American cavalry 
is, I believe, armed with such a weapon; and I have been told by men 
who served in the American war, that they carried their carbines with 
perfect ease. The only time a gunner or driver is likely to want a 
small-arm is for guard duties, and for personal defence if knocked off 
his horse, and left nearly alone, when he may have several enemies to 
face. The carbine should he slightly shorter than the present E.A. 
pattern, ancl the present allowance of ammunition, 20 rounds, would 
be enough. If all gunners (Garrison Artillery as well as Horse and 
Field) and drivers were armed with the same weapon, in peace as well 
as war, one great advantage, simplicity of equipment would be gained. 
If a sword or cutting weapon of some kind be deemed necessary, a 
pattern something like the Mountain Battery curved sword, or Burmese 
dab would be more generally useful, I venture to think, than the 
one now in use — which will hardly cut a small bush down, and is 
eminently unsuited for campaigning. 

I trust some officer of experience knowing not only what to expect 
of men armed with light carbines, but also what to look for from the 
carbines themselves, will take up the subject. 


PxmMAisrA, , Ubbbe Burma, 
26 # 
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REYUE MILITAIRE DE L’ETRAN&ER. 

ISth MAMaS, 1S87. 

BX 

LIEUT,«COL. J, H. G. BEOWNB, lati E.A. 


The Cteeman Ihpaktry Eifle. — Pattern 

The rifle, pattern 1S71~S4, lias defiiiitely liecome tlie arm of tlie G-erman 
Iiifantrj. Its adoption into tlie service lias been officially sanctioned on tlie 
foliowiiig occasions: — Ministerial decision of otli December, 1866, pnblisliing 
tlie Iiistniction ’’ of tlie Stii June of the same year, witli regard to tbe arm and 
tbe cartridge : — Cabinet oriler of 3rd February, 1887, modif^dng tbe Infantry 
regnlations of 1st Marcli, IS 76: — Expected convocation of specialists, wbo will 
liave to teacli tbe bandiing of tbe new arm. The fact is then accomplished; its 
consequences liave entered into the practical domain of speculation ; everybody 
is studying and commenting upon them ; and light may abeady be thrown upon 
the influence wliicli this transforination of tbe equipment will have in a tactical 
point of view. 

In this form, the question deserves onr close attention. Indeed, tbe intro- 
duction of the repeating rifle lias been effected in so sudden a manner, lias been 
announced so osteiitatiousiy by tbe German newspapers, and has so strongly 
impressed tbe miiitaiy worid "in the whole of Europe, that we enquire with 
interest : — 

I. What is the riile, model 1871-84 ? 

11. What modifications its adoption into the service has brought into the 
regulations for Infantry manoeuvres ? 

III. Wiiat tactical results the Germans expect from this perfecting of the 
, rifle? 

I. — ^Eesoeiption op the bifle, pattern 1871-84. 

The new arm,’’ says the Militar ZelUng, "Ms called simply the Infantry rifle, 
pattern 1871“84. In fact, although it has not been possible to utilize in its 
manufacture any part of the old rifle, this arm nevertheless remains essentially 
the rifle, pattern 1871, which has received a magazine and undergone some 
modifications in detail,” . . . . 

[Note by translator.] 

(Here follows a technical description of the mechanism of the rifle requiring 
plates foiviilustration). 
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JJ^w-„^ODIFICATIONS INTEODUCED INTO ,THE BEOULATIONS FOE InFANTEY, 

Tlie Cabinet order of tbe Bid Pebrnary last lias laid down tlie modifications 
and additions wliicli' will liaye to be introduced into the Infantry Brill Eegnlations 
in coiisecj[iience of the adoption of the new rifle. The principal alterations relate 
to loading and firing. 

Imtmction of the soldier. 

The loading may be for single fire or for repeating fire. 

In the first case, nothing is changed either in the words of command, or in the 
execution of the order, except that the soldier, instead of taking hold of the 
leyer with the palm of his hand, should take hold of it between the thumb and 
fore-finger. 

In the second case, the caution, instead of ‘‘ Battalion loadf becomes 
Battalion, load the magazine'' At this command, the soldier places eight 
cartridges in the magazine, and a ninth in the drawer, and then puts back the 
mechanism for repeating-fire. This last direction is the more important, because 
a tenth cartridge may be placed in the chamber on condition of leaving the stock 
arranged for repeating-fire. Indeed, this tenth cartridge might only be placed at 
the exact moment of begiiming the repeating-fire, at the word of command, for 
example, '' Repeating-fire, load." If, then, loading wdth ten cartridges is not laid 
down, it is because it shoidd be formally understood, that, after having supplied 
the magazine, the soldier will always suspend its use; and secondly, that 
the magazine will always be supplied before the moment when it becomes 
necessary to make use of it. The rule being thus laid down, the regulations 
add, wthout any other explanation, that no exception will be made unless under 
very unusual circumstances. In the repeating-fire, the soldier turns the lever 
from right to left, and draws back the bolt ; then pushes down the lever. A 
change may be made from repeating-fire to single fire and vice versa ; it is 
indicated by word of command, and the men push the bolt forwards or backwards, 
according to circumstances. It is possible also when the magazine supply lias been 
partially expended, to make it up again at the -word of command “ Replenish." 

We will not dwell on the different methods laid down of emptying the 
magazine, and will pass on to the execution of fire. 

Company Brill. 

Salvo-firing is carried on either by loading for each shot, or by utilising the 
magazine supply. “ In the latter case, when . the magazine is exhausted, and the 
circumstances of the combat do not admit of replenishing it, the fire ivili be 
continued, if necessary, shot by shot, loading and firing as rapidly as possible,” 
Tiring by ranks, when in square, had been previously suppressed. Tiiis 
suppression is maintained. The two ranks fire together, and may, under urgent 
circumstances, employ repeating-fire. Eapid fire is strictly forbidden to small 
bodies in close order. The open order formation may carry on either skirmishing 
fire (slow or rapid) or repeating-fire. When the magazine supplies are exhaiistecb 
if it cannot be replenished, and if a sustained fire must be continued, singie-firirm 
will be accelerated, as has been said above, ^ 

The supporting sections, which come up to the extended line in close order, 
may also make use of repeating-fire when it is intended to prepare for immediate 
attack, or to repulse a cavalry or a bayonet charge. ‘"But in this case there is 
danger that the units firing salvoes will be fired upon by the neighbouring* 
skirmishers. The latter ought therefore to stop their individual firing and to 
join in the salvo-firing from the group, in conformity with the commands of its 
leader.” 
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Tlie TcinfiTk of the old regulations, wMcli is repeated immediately after tliese 
ne^r instructions, is wortli noticing Moreover, in all salvo-iiriiig, more 
importance must be attached to the calmness and sang-froid of the men than to 
rapidity of lire.'' 

Battalion Brill. 

At Battalion drill, repeating fire may be employed, — 

1. When the battalion is obliged to deploy rapidly from double-coliiinn, it 

may be em})loyed by the fractions as they come up into line. 

2. When the battalion advances in close order upon the skirmishing line 

to support it. ■ 

B. When the deployed battalion prepares to assault. In this case the 
forward march should immediately follow on the cessation of fire. 

4. Against cavalry, in order to fire salvoes as rapidly as possible. This 
lire should be carried on with the greatest calmness and opened at not 
more than 800 metres. The battalion will be closed in as much 
as possible. 

Ill the instructions relating to battalion drill, particular stress is laid upon the 
individual inst ruction of the marksman, which should tend to insure iire- 
discipline, rapiility of loading, and an unhesitating transition from single-fhing 
to repeating" lire. 

‘‘ The magazine supplies the soldier with a perpetual reserve of ammunition, 
thanks to wliicii lie can always be ready to tire. This reserve can always be 
depended upon if a discreet and judicious use is made of it, and if advantage is 
taken of every opportunity of replenishing it wdien required. The marksman 
slioiild never forget that his new' equipment increases the necessity of strict fire- 
discipline, and that he is intended to produce not only a mere acceleration of fire, 
but rather an increase in its efiiciencyd’ 

‘‘ Officers and non-coinmissioiied officers wull then take care that the magazine 
forms a reserve to be employed only at the decisive moment. At long and at 
medium distances single-firing wall suffice. As a rule, repeatiiig-fire w^ill only be 
employed at very short ranges. It is only in exceptional cases that it may be 
employed between 300 and'sOO metres, to profit by the momentary appearance 
of particularly favourable objects, wffiicli there is a tactical reason for bringing 
under a heavy fire.” 

Preserved to the last moment, repeating-fire will facilitate the assault, if it is 
skilfully concentrated upon fixed points, in the enemy’s position. When the 
enemy retires, also, it will be advantageous to bring him under the heaviest fire 
which can be produced, In addition to these cases of mass-fire, repeating-fip 
may be advantageously used to increase the intensity of the fire of a very thin 
chain of skirmishers. Indeed, tliere are cases in which it is better for^ the 
battalion to remain in close order, deploying in its front as few men as possible. 

Such are the principal directions laid down by the Cabinet order of 3rd 
February. They have in no way modified the old formations or the methods of 
combat. They only lay dowai that the employment of the magazine supply 
should, as a rule, be limited to the critical period of the action. To obtain this 
result they continually insist on fire- discipline, and, with this object, they tend 
to develop the instruction as well as the education of the individual and of the 
tactical groups . 


IXI.— Tactical oon3E<^xjbkces which mat be inbuceh by the 

ADOPTION OP THE .BIPLE, PATTEBN 1871--84i. 

Tlie fuiidamental principle of German tactics is to try to decide tlie action by 
taking tlie offensive. To attain tMs ..object, the infantry engages with the weaker 
part of its forces only, and in the zone of medium ranges, where its fire begins 
to become really efficacious. This part is deployed in open order upon the line of 
front where it is wanted to retain the enemy by a demonstrative action. Buring 
•this time, the main columns are transferred, in close order, as far as possible, 
and taking advantage of any cover from the ground, to the neighbourhood of 
the point upon which a decisive effort is to be made. 

Will the adoption of the rifle, pattern 1871-84, induce any modifications in 
this method ? Nobody in Germany thinks so. On the contrary, the commen- 
taries which have followed upon the adoption of the new equipment into the 
service, as well as tlie rules contained in the supplementary paragraphs of the 
regulations for infantry manajuvres, prove that the old lines remain intact, both 
in'priiiciple and in application. On the one hand, nothing is changed in the 
figlitiiig formations ; on the other it is thoroughly established that repeating-fire 
will never be employed at long or even at medium ranges. 

The order of tlie advance to within 500 metres of the position remains then 
the same as before; from 500 to 300 metres the aspect of the combat and the 
intensity of fire does not change. It is only afterwards, in the decisive period, 
that an endeavour will be made to increase the power of the mass of lead pro- 
jected, so as to shake the enemy, paralyse his defence, and facilitate the assault. 
This is the only result which it is proposed to obtain. Will it be easy to do so, 
and will it be decisive ? The Germans themselves do not seem much convinced 
of it. A report upon the matter published by the Militar 'fFocJienhlatt declares 
that '"if the new arm makes it possible to have a reserve of fire at the critical 
moment, it is far from guaranteeing the certainty of this reserve.” 

We must, indeed, allow for the tendency which the soldier, especially the 
reserve man who has lost the habit of fire-discipline, will have to employ his 
magazine prematurely. The most excitable will yield to the instinct of self- 
preservation ; those who remain more calm will want to profit by all the oppor- 
tunities which they think good ones, and which they will see on all sides. In 
short, there will be waste of ainmnnition with the latter as well as with the 
former, and the magazine will be exhausted before the time. As a remedy for 
this, the author of the report, as well as the regulations, enjoins education in 
peace-time. It is however still necessary that this should be carried out ; that it 
should bear its fruit; and that, lastly, it should not be forgotten in the uncon- 
trollable excitement of the combat. But let ns suppose this first result attained, 
and that the attacking infantry have approached within 300 yards of the position, 
with their magazines Ml, and are on the point of directing their hottest fire upon 
tlie enemy. But even then the magazine does not appear to be a decisive element ; 
first, because the efficiency of fire diminishes with its rapidity ; and, secondly, 
because the enemy's reserves will be partially withdrawn from" the hailstorm of 
bullets, and will remain more or less intact up to the final struggle. The author 
wliom we have quoted recognises these two facts, and draws from them the con- 
cliLsioii that tactical arrangements must combine to produce the superiority upon 
the decisive point. This is the consideration to which we must return, in order 
to give Ml force to the only attack which can dislodge an energetic defender. 

No more does the repeating-rifie, when used on the defensive, insure an 
absolute superiority over the attack. The report published by the '' Militar 
WoclmnllatV establishes this by histoTicar examples. It instances the 64th 
Eegiment of Enssian Infantry, which captured two redoubts before Plevna from 
Turks, armed with Henry-Winchester magazine rifies; and this in spite of 


having Biaj-ciied 2000 paces in tiie most vulnerable formation, and started in tlie 
final assault at more thati 500 paces from tiie works. The author points out 
that the defens i\’e side would seldom have so good an opportunity, and yet it was 
not saved from defeat l)y its rapidly-firing weapon. 

We must conclude then that the new equipment will not lead to any tactical 
rerolutiom its employmeiit, will increase the necessity of strict discipline under 
fire, and will idrce ilie assailants, as well as the defenders, to Imsband their 
reserves more carefully tiirin ever for the decisive moment. But, to sum up, the 
methods eni|)hjyf^d it) (jccupy the front, to bring up the reserves in mass and 
under cover, and to insure the superiority in numbers at the place and at the 
time wished, all tlmse tactical methods which the invention of the breech-loader 
had largely modified, nay even revolutionized, will remain to-day the same as 
yesterdtiy, without being aiieetecl in any way by adoption of the lifie pattern 
18'71-”84. 

Conclusion. 

lYe will finish liere this rapid sketch, 

^Ye have shown,— 

1. That the rifle, model 1871-84, is nothing more than the '‘Mauser’’ rifle, 
to which a magazine has been added without sensibly modifying either its 
shooting prD])erties or the weight of its cartridge, or, in consequence, its 
ammuiiit iuu supply on service. 

. 2. That the udrjpiiou of this rifle lias not introduced any important modification 
into the infantry Itegulatioiis. 

3. That tlie iacti<;al ])riii,ciples and the methods, which are the application of 
them, cannot be jifl'cctcd by the progress made in the equipment. 

We may sum up these conclusions in words borrowed from the supplement of 
the Militdr JrocheMait : — " If the new rifle has its advantages, it does not 
possess any essential property to modify the principle of the quick-firing rifle, 
loading at the breech.” 

Its adoption is only a step of secondary importance, having the character of a 
tenqiorary expedieiir ; possibly an approximation towards the small-bore rifle, 
the study of which can only be " a question of time, and is necessary in order to 
arrive at an increase in the nimiber of cartridges.” 

It is an interesting step, especially from the decision with which the German 
military administration has taken it, and from the rapidity with which it has 
been carried out at the cost of sacrifices considerable in proportion to the 
advantages obtained. 

Our readers will give us leave to reproduce here the order of the day which 
the ilussian (jeneral von lioop, Commanding the Military District of Odessa, 
has thought it his duty to address to his troops on the subject of the adoption of 
the repeating-rifle by some foreign armies. This document relates directly to the 
subject which we have been examining ; it treats it with vigorous precision. 

“Most foreign armies,” says General von Eoop, “have begun to adopt 
latterly the repeatiiig-rifle, mth the object of increasing the rapidity of fire as 
much as possible.” 

“ The news of this change of equipment in foreign armies, as it spreads into 
the ranks of our army, might induce the belief that the repeating arm is superior 
to the ordinary rifle. “ Consequentiy, I have thought it my duty to have this 
question studied by specialists, and to bring their conclusions to the knowledge 
of the troops of the military district under my command.” 
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“Tlie comparisons made between tbe two systems have proved that the types 
of repeatiiig-riiies known, and in part adopted up to the present time by foreign 
armies, have veiy considerable faults. Carrying all their cartridges, these rifles 
are much heavier than the ordinary rifles; and the mechanism of the former is 
more complicated, and more exposed to deterioration than that of the latter. 
The transition from repeating to ordinary fire necessitates a loss of time. From 
prolonged repeating-fire, the barrel of the rifle heats, sometimes even to the red- 
hot point, and the smoke, which issues in great quantity, prevents an accurate 
aim from being taken. Lastly, the centre of gravity of the arm varies according 
as the cartridge magazine empties itself, which must injure the accuracy of fire.” 

There is room for serions doubt whether the single advantage of rapidity of 
fire, which repeating-rifles present, compensates for all these inconvenieiices and 
defects.” 

And is it not better to await patiently a probable perfecting of the repeatiiig- 
rifle, instead of condemning the use of an arm which has proved its worth many 
a time in action ? All those, even, who are prejudiced in favour of the arm of 
the new system, acknowledge freely that in an encounter of two opposing forces, 
one of which is armed with the ordinary rifle, and the other with a repeating-rifie 
belonging to any of the systems hitherto invented, victory will not really depend 
upon the qualities of the rifle of one system or the other, but rather upon skill 
ill handling the arm, upon superiority of instruction, and, above all, upon the 
valour of the troops.’’ 

“The order of the day, addressed to the Corps of Guards on the 28th August, 
1877, before the last campaign, contained, among others, the following passage : — 
“It is not by superiority in numbers, nor by that of armaineiit, nor l)y the 
“strength of defensive positions, that our brave G-eiierals have rendered their 
“ names immortal by their victories over hostile armies, but rather by the spirit 
“ of taking the initiative, by ability in directing movement, and by the valour of 
“ the soldier.” 

“ These wurds of the august Commandant of the Corps of G-iiards have been 
justified brilliant iy upon the field of battle. Let us tlieii encourage ourselves by 
the conviction, that the time has not yet come to reform the equipment of our 
army, and that, in preserving the historic bravery of our troops, -we shall have 
nothing to fear with our magnificent Berdan rifles, whatever may be the iiew’^ arm 
which our enemies may have in their hands.” 
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The iiistractioiis in tlie Ist appendix which relate to the Sword- 
exercise, are taken from, those of the cavalry, and call for no remark. 

The 2nd appendix, which relates to gnn-carriages and others, has 
divided those of the arm who are skilled in these matters into two 
camps, those who consider that a gun should take ground on a radius 
of 8 paces, and those who hold that it should do so on a radius of 2 
paces.* As long as I have been in the Service these systems have been 
changed every 10 years, according as the directions of such matters was 
in the liaiids of a partisan of one or the other. The new regulations 
order, as a principle, in the case of changes of front that a radius of 8 
paces is to he used (the “ BogenAvendung ”), which can be more easily 
carried out Avitli horses Avhich are not perfectly trained ; but in special 
cases it permits the use of the Hakenwendung,” or even of wheeling a 
gun on its OAvn ground. (Scharfe Wendung). I think that it is very 
little importance Avliich of these modes of taking ground is preferred, 
so long as the system is not too frequently changed, and the principle 
may thus be ground into all Instructors, whether senior officers, 
Lieutenants, or !N.C. officers. 

The 3rd appendix relates to the charge of detachments of Horse 
artillery Avhen the guns retire. You know that I strongly desire that 
this charge shall be declared obsolete. I have already said so much as 
to my reasons for this, that I should only repeat myself if I again gave 
these reasons. The time and the trouble which Avere formerly expended 
on this system, Avould be much better employed in teaching the gunners 
the use of the sword on foot and when mounted, and in practising 
them in single combat, for this is the only sort of fight, Avhether it be 
on the march or in quarters, when there will ever be any necessity for 
them to draAv their swords. 

The 4th appendix contains instructions for the direction of the wagons 
of a battery, or brigade, and for the renewal of ammunition. These 
instructions are founded on the experiences of the last Avar, and I have 
only a f eAv remarks to make on them. 

These refer first to Para. 318. The formation Avhich, in Sub-para. 2, 
is given for ordinary marches is that which, inl870, Avas called “The 
formation for rapid march.” It was always used until the battery went 
forward into action ; it was then formed in Lines. Sub-para. b. directs 
that Lines shall be formed at the commencement of a march during 
which an engagement may be expected ; the second Line of Avagons 
will thus from the first be at the tail of the column of march of the 
other arms, and I consider that this system is faulty, since thus the 
battery is to its detriment divided too early into two parts. I have 
already expressed myself so freely about this, that I will say no more 
about it. I should like to see it laid down, that a battery is to retain its 
“ formation for rapid march ” up to the moment when it receives the 
order to advance into position ; and that then it should form Lines. 

With regard to Para. 321, I should propose to order that the ammuni- 
tion should be replaced as soon as it begins to be expended, and that 
every effort of the Captains of batteries must be given to as far as 
possible keep their limbers full, and with this object, to draw ammuni- 
tion direct from the wagons, so that the latter may be empty before the 
limbers. I would entirely omit the instruction, that the renewal of 


Note— “ Bpgenwendung ” or Bow-turn ” on a radius of 8 paces : “ Hakenwendung ” 
or Hook-turn ’’ on a radius of 2. HX.W. 
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ammunition is to begin at the latest before half the common shell in 
the gun-limbers have been shot away.” It inclines the Captain of a 
battery, if he has not yet been in action, to think that there is no need 
for haste to renew his limber-ammunition until this stage is reached. 
But it is always necessary to be in haste to renew ammunition, so long 
as it is possible to renew it at all, for no one can tell whether the next 
moment of the battle may not bring about some critical condition, which 
will make a renewal of ammunition impossible, and will also demand a 
great expenditure of ammunition. 

The rules for the practice of the Field artillery, given in the 5th 
appendix bring the regulations to a very satisfactory end. 

I have left to the last something which I have to say about the 5th 
Part — the Grand Parade. Not that I have most fault to find with this 
part. On the contrary I do not care in the least what instructions are 
given for the Grand Parade. But it is most important that these 
instructions, let them be what they may, should be conscientiously 
obeyed. The Grand Parade is of very great importance for the artillery. 
But no arm is so much inclined as the artillery to consider this parade 
as of secondary importance. An arm in which one man finds it his duty 
in battle to sponge out a gun, another to fire it, and a third to bring up 
a shell, &c., and in which in action no man ever stands in line with 
another, is thus too much inclined to consider the parade as a mere 
accessory and as useless play. But the parade is the best touchstone for 
the discipline and the obedience of the troops. On ordinary days of 
drill we have here and there to shut our eyes to some little irregular- 
ities. But the Parade-day is that on which the troops show that they 
try and are able to do all that is ordered in the most accurate manner ; 
and to put the dot over every i. The more the special character of the 
arm inclines it to care little foi: the precision and the accuracy of the 
parade, the greater importance ought the senior officers to attach to it, 
in order that the troops may thus be reminded, that obedience to oixlers, 
even to the least important of orders, is with discipline the first 
essential of an army. 

In the last century our enemies ridiculed the Potsdam Guard-parade. 
But the discipline of the army, kept up by this “ gaiter-button ” system, 
enabled it under the Great Frederic to win the victory over an enemy 
far superior in number. The Potsdam Guard-parade is the Genesis of 
the Prussian army, even of the German army, which astonished the 
whole world by its last successes. Therefore the artillery, if it wishes 
to remain the equal of the other arms, must attribute the very greatest 
importance to the Grand Parade, as being the touchstone and the 
expression of discipline. 
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LETTEES ON AETILLERY. 

BY 

PEMCB KS4PT ZU HOHENLOHE mGELPINGEN, 


TRA^’SLATBB BY 

MAJOR N* L. WALFORD, R.A. 


/1th Zetter. 


The answer op the Corresponbbnt, giving a Summary op 
THE Preceding Letters. 

I HATE waited three months “before answering your last letter of 
September. This is because I have several times re-stndied your 
16 letters on Field artillery. Your ideas wander from one subject to 
another, like a hunter seeking for game, who follows it as he finds it. 
I have therefore taken the trouble to make extracts from, to recapitulate 
and to summarize what you have written. Will you kindly tell me if 
I have rightly expressed your meaning in the arrangement of the 
following list of contents : — 

i; Oonceming the claims which at the present day we make 

ON THE ARTILLERY. 

1. The first may be said in three words. The artillery must in the 
first place hit, in the second place hit, and in the third place hit. In 
this is included all that has to do with the most correct service of the 
guns, the most accurate observation of the fire and the most exact 
correction of the elevation and deflection. ^ 

2. It must next be in a condition to come into position at the right moment, 
and, with this object, it must practice itself in getting over distances of 
many miles, and even forced marches of a day or so, at a rapid pace. 

If it can satisfy these claims, it will give us everything which is 
needed as to its fitness for employment in battle. 

II. With regard to the CONDUCT OP artillery in action the 
f ollowing rules are laid down : — 

1, General rules. 

(a.) Artillery can produce its full effect only on condition that it 
always remembers that it is an auxiliafy arm to the other troops, 

(it) It must use every effort to avoid all ineffective cannonades, and 
must thus always go in as close as possible to the enemy* 
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(« 5 .) Nevertlieless it will, on aecomit of the present condition of the 
improvements in ordnance, be as a rale necessary to begin the artillery 
fight outside of the zone of effective shrapnel, and thus at ranges over 3800 
yards, 

(d.) But the decisive artillery duel ivill he fought out at a range of from 
2200 to 2700 yards, 

(<s.) Artillery must also always fire at the other arms, as soon as they 
are seen within the zone of its effective fire. But, since the other 
troops of the enemy will get as much cover as possible from the nature 
of the ground, and will, even if they be once visible, soon disappear 
behind cover, the combat of artillery with artillery will occupy, during the 
greater part of the duration of a battle, the attention of this arm. 

(/.) Artillery must not hurry when it opens fire,^ and must adhere 
exactly to the regulation system, so that the Qap)tain of a battery may 
have full command of his fire. It must avoid refinements, such as salvoes 
(except as range-finders), finding the range from a position in rear, and 
diagonal fire, &c. 

{g,) Artillery must endeavour to fight as a rule by entire brigades. 
The use of single batteries must be exceptional. Nevertheless, entire 
brigades must not be taken into action by one word of command or by 
the sound of one trumpet, but should be guided by orders or instructions 
given 'personally by the officer commanding the hrigojde to the Qaptains of 
batteries, 

Qi.) Artillery must never be without ammunition. The punctual 
renewal of ammunition is a condition of its existence. It must there- 
fore use every endeavour to keep its Imbers always full. The limber 
ammunition must be considered as the last reserve of ammunition^ and 
must thus, whenever possible, be filled up. 

If nevertheless ammunition fails, artillery must remain in position 
(silent, until it can succeed in procuring a fresh supply), so long as it 
receives no order to retire. 

2, On the offensive. 

(a.) Artillery, after it has silenced the enemy’s artillery, must not 
as a rule^ approach nearer than from 1600 to 1700 yards to infantry of the 
enemy which is as yet intact, and is not engaged with other troops. 

(6.) If the enemy's infantry is held in checkhj another force of artillery, 
or by infantry, it is not only advisable, but it is the duty of artillery, to 
advance to a range of from 1100 to 1200 yards, 

(c.) At the most decisive moment of the action artillery must not shun the 
very closest range. 

(d.) As soon as the main attack has proved successful, the artillery 
must hastm up to secure^ the captured position by its fire. At such a 
moment, its proper place, in most cases, is in the line of skirmishers, 

3. On the defensive. 

(a*) The normal post for artillery in a defensive position (though 
this may be modified by the character of the ground), is 500 yards in 
rear of the foremost infantry provided always that the latter 

leaves the field of fire of the artillery open. 

(J.) Artillery must never aba'wdon its position, even if the enemy 
come up to^ the muzzles of the guns, unless the ojfficer commanding the 
troops has given orders for a general retreat* But this does not imply that 
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artillery, acting on the defensive, are forbidden, if the assailant beo'ino 
to get the advantage in the artillery duel, to cease firing for a timemd 
to withdraw their guns under cover, with the object of suddenly coming 
into action again at the most critical moment. ® 

(c.) If the order to retreat is given, the only possible moment at 
which it can be commenced is, dthm when the enemy has not yet advanced 
to the attach, or when he is preparing a second attach after havina been 
feptdsed in the first, ■ 

4. Horse artillery in a cavalry action. 

A.S a rule the JSbrse artillery should go in at once to a decisive ranoe 
for the arUlkry duel, since the considerations which compel artillery 
when engaged witli infantry to fight at longer ranges, lose their force 
in this case, owing to the speed at which cavalry can move. From this 
position it will silence the enemy's artillery, and immediately after- 
wards, or as soon as it can see them, it will turn its fire on the enemy’s 
cavalry. 

(6.) During the charge of its own cavalry, it will fire on that of the 
enemy, or, if that be not possible, on his artillery. If it has nothing to 
fire at, it will remain in position with loaded guns (common shell and not 
shrapnel should be used), in order, in case of the failure of the charge, 
to give support to its retiring cavalry, and to show them where they 
are to rally. 

(c.) The Horse artillery requires a special escort on that flank of their 
position oni3" on which the cavalry fight is not taking place, and even 
there it requires it merely for the purpose of scouting. A section will 
therefore be sufficleiii 

(d.) If the charge succeeds, the Horse artillery must gallop up to the spot 
where it took place, in order to secure its possession with their fire, and 
to assist in the pursuit. 

III. Organization. 

The following appears to be a very desirable organization for the 
artillery: — 

Each army-corps to have 3 regiments of artillery ; of these 2 to be of 
Field artillery, and to consist each of 2 brigades of 3 batteries ; the 
3rd to be a regiment of Horse artillery, and to consist of 3 brigades of 
3 batteries. If with this organization we find that we are weaker in 
Field-guns than the neighbouring States, I should propose to increase 
the number of batteries in a brigade of Field artillery to 4.^ 

On mobilization one regiment of Field artillery would be attached to 
each infantry division, and a brigade of Horse artillery to each cavalry 
division. The remainder of the regiment of Horse artillery would 
form the corps-artillery. 

lY. The BMPIiOYMBNT OP ARTILHERY BY LEADERS OP TROOPS. 

(a.) It must he laid down as a first principle, that any serious 
artilleiy action (1 except of course skirmishes, slow cannonades, feints, 
&c.) must he opened toith a numher of guns superior from the first to that of 


*Note.— This woiild give 21 or 25 batteries per army-corps, of which 9 would he 
liorse-artillery. We haye 15 batteries, of wMchA are Horse-artillery. N.L.W, 
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the enemy. The excess over his strength will always be enaployed in 
ontflanMng the enemy, with the object of enfilading him. The 
improvement of artillery fire has increased the weight of the reasons 
against the I’etention of an artillery mew, which even in 1870 appeared 

Wi%dGS%T 

(5,) If this principle be observed, the distribution of the artillery 
•will be as follows : — 

1. The advamed-guari of an army -corps, which consists of a brigade* 
of infantry, will have a brigade of Field artillery attached to it. The 
other brigade of artillery will remain with the second brigade of 
infantry. 

2. A complete infantry division will receive a regiment of Field 
artillery. 

3. The corps-artillery will, as a rule, come into action as a whole. 

4. The advanced-guard of an infantry division, of the strength of a 
regiment,! will be given one battery. 

5. The artillery belonging to a cavalry division will, as a rule, remain 
massed with the main-body. But as an exception, when it has been foreseen 
that the advanced-guard brigade will be required to fight as well as to 
scout, artillery will be given to it. Under these circumstances it may 
happen, especially when it is necessary to force defiles which are 
occupied by the enemj’', that the whole brigade of artillery will be sent 
forward to the advanced-guard. 

If the cavalry division is present at a battle, it will send its Horse 
artillery into the fighting line of artillery, in order to assist the latter 
in attaining a numerical superiority. 

6. Rear-guards will be supplied with artillery on the same principles 
as obtained in the case of advanced-guards. But if a rear-guard is 
intended to delay the enemy, it may happen, that considerably more 
artillery may be attached to it ; possibly even the whole of the corps- 
artillery, 

7. For detachments the same principles as for advanced-guards will 
apply, having regard to their strength and numbers. 

8. The breaking-up of a battery is to be avoided as far as possible. 
Detached divisions may very exceptionally be employed in street- 
fighting, in expeditions against an armed civilian population, &c. A 
single gun is no gun at all. 

(c.) The position of artillery on the march is closely connected with 
its distribution among the tactical units. Thus the artillery of the 
advanced-guard of a division or of a corps will march in rear of the 
leading^ battalion or regiment of the main-body of the advanced-guard. 
The artillery of a division will march in rear of the leading regiment, 
or at the latest in rear of the leading brigade of the division. The 
corps-artillery will march in rear of the leading brigade of the 
main-body, or at the latest in rear of the leading division. The Horse 
artillery of a cavalry division will march in rear of the leading 
regiment of the main-hody. 


*Note,— O f 6 battalions. K.L.W. 

fNoTE.— Of 8 battalions. K,b.W^ 
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In retiring, the same rules -will be follo-wed, except of course that the 
troops -will be supposed to have turned about. 

V. The wishes which you utter with regard to the drill regu- 
lation's may be expressed in one word — SIMPLICITY. 

With this object all evolutions in the Instructions for mounted drill, 
which are not necessary for the object of artillery in war, ought to be 
abolished, in order thus to save time, which may be employed in 
practising carefully and exactly all the other instructions contained in 
the drill-regulations. 
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SIGNS AND MARKS ON MILITARY STORES. 


ROYAL LABORATORY. 


Sign or Mark. 


Signification. 

R L 

All stores manufactui'ed in the Eoyal 
Laboratory have this mark. 

Roman Numeral, 

All stores have a Eoman mimeraL 

I II. in. IV. V., &c. 


showing mark or pattern. 


All stores for iTaval Service to have the 

N N 


letter projectiles which 


will be found near the date 

of examination, except case when 
it will be found on the top. 


■ 

Caeteidges. 

I 

Mark or pattern. 

R /N L 

Place of naannfactnre 

1772-in. M.L. 

Calibre of gun. 

112|lb, 

Weight of powdexk 

Prism* Black 

Description of powder. 

i CHARGE. I 

4 i 

Charge. 

I 



R L I 

9'2-ia. B.L. j 



87| lb. 


>See above. 

Prism* Brown [ 



1 CHARGE. I 

' ® 

j 




. 

R L 


;>See above. 

40-pr. R.B.L. 


51bs.R.L.G.^ 


• 
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Sign or Mark. 


Signification. 


I 

Si II 

13-pr. M,L. 
3 lbs. 2 ozs. 


I 

E /f. L 
32-pr. 

68 or 56 cwt. 

D 

or 

7-in. M.L. 
10 lbs. 


Top, 



A 

S 

c 


>-See above. 


Bales containing emptj cartridges 
have similar markings stencilled on 
them. 


^ See above. 

j 

D denotes Distant or greatest charge 
for 58 or 56 cwt. guns. 

j^As above. 

All cartridges have the description 
of powder with which they are filled 
stencilled on them, and when filled in 
Laboratories the iiionogram of station.* 

CAnTMDGE Sticks. 

Calibre of Gun. 

Mark or pattern. 

Weight of powder. 


.Place of manufacture. 

Year of manufacture. 

Monogeams of Stations at Home amd 
Abeoad. 
ffome Stations, 

Alderney. 

Aldershot 

Chatham. 


* Cartridges Ailed by the Eoyal Artillery do not have this monogram, 
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Sign or Mark. 

Signification. . 


Chester. 


Cork. 

D 

Devonport. 

V® 

Dover. 

a® 

Dublin. 

E 

Edinburgh. 

(Ec 

Fort George. 

G 

Gosport. 

(B 

Guernsey. 

H 

Harwich. 

J 

Jersey. 

P 

Pembroke. 

S 

Sheerness. 

T 

Tynemouth. 

U 

Upnor. 

w 

Woolwich. 

i 

Foreign Stations. 

B 

Barbadoes. 

B 

Bermuda, 

(D 

Cape Town, 


Ceylon. 

GIB 

Gibraltar. 

H 

Halifax, H.S. 


Hong Hong. 

JA ! 

1 

Jamaica. 

K ! 

Kingston, -Canada. 

M 

Malta. 

sM 

Mauritius. 

Q 

Quebec and Montreal. 
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Sign or Mark. 

Signification. 

* 

Detonators, Tubes, and Fuzes, 
Electric, 

Are painted different colours, which are 
as follows : — 

Red 

Denotes — Fulminate of Mercury. 

Blue 

„ Submarine mining. 

Yellow 

- „ Naval Service. 

White 

„ Land Service, Low tension. 

Black 

>, „ High „ 

All Cylinders containing these store, s 
are painted the same colour as the 
contents. 

Tubes, VENT-SE.tLiNG, Electric, 
Friction, and Percussion, 

Are marked with the letters M, V or 

H 

M 

For guns with Vent masking slides. 

V 

„ „ „ Heads. 

P 

„ „ Percussion locks. 

Wood Time Fuzes 

Are marked with the Roman numeral, 
showing mark or pattern, No. of 
thousand, and date of manufacture, 
thus : — 

n 

Mark II. 

140 

140 thousand. 

7- 

85 

And was finished July, 1885. 


Metal Fuzes 

Are marked in a similar manner. 

Tvnw and Percussion Fuzes. 

T, & P. 

T, time; P, percussion. These letters 


will be found stamped near the re- 

• i 

spective safety pin holes. 

Other markings, such as letters and 
figures, will be found on metal fuzes ; 
they are placed there solely for con- 


venience of manufacture. 
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Sign or Mark. 


Signification. 


Fuzes, Peeoussion, Small, and Time 
AND Percussion, Short. ' L* 


Disc of brass *01 thick over cap com- 
position, instead of paper as in Mark I. 


94n, GUN 
Gnn or How 
13-pr. 

GUN 

I 

Bi L 


Gas-Checks. 

All gas-checks have the calibre of 
the gun for which they are intended 
either cast or stamped on them, thus : — 



Gas-Check, Plugs, and Nuts. 

An arrow, on either gas-check, ping, or 
nut, shows the direction in which 
they are screwed into the shell, or 
on to the plug. 

Markings on Projectiles. 

EM.L, Studded, 

Description and calibre. 

Place of manufacture, date of casting. 
The year will be found on the stud. 

E.G., Padsdale and Cwmbran iron. IV 
mark or pattern. 


Earlier patterns have this marking. 
Description, 

Place of manufacture and mark. 


Date of casting and E.C. iron used. 

Some have the word shell instead of 
chill. 
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Sign or Mai'k. 

Signification. . 

On studs. 


V V 

This refers to all heavy 
studded projectiles. 

II, mark or pattern. X Studs planed. 
11/71, Date of manufacture. 

X In all but 7'^ projectiles previous to 
8.3.72, this mark indicates that the 
studs are of hard alloy. 

On rear stud. 

© 

Palliser only. 

Examined at base with pointed hammer 
to detect weak and porous places. 

These shell ^ould be made between 
1870 and August, 1872. 

All shell so examined have the hammer 
mark on base. 

fss Toj^ 

1 iT ^ J 1 

12" 35-ton projectiles have this mark- 
ing on tlie stud to distinguish them 
from 12" 25-ton projectiles. 

Asterisk in addition to Eoman numeral 
denotes that the shell has been al- 
tered to take a gas-check. 

It has the same meaning with all stud- 
ded projectiles. 

u.c. 

Near studs ; undercut stud holes. 

Base. 


/ ® \ 

Date of casting. 

j R L 1 

Place of manufacture. 

V 64 J 

\. pr 

Calibre. 

Smaller natm^es have similar markings. 
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Sign or Mark. 

Signification. ' 

Base. 

/ <9 INCH 11 \ 

H LI 

V”V / 

5 

Ou lower band 

Palliseb Shot, Sthdless, E.MX. Am 
BX, 

Calibre and mark. 

Place of manufacture. 

The A is the work mark by which the 
“ Gang ’’ working on that shell can 
be identified. 

Day and month of casting. 

5 

83 

Month and year of examination. 

Base. 

On top band. 

o6 

05 

Common Shell, R.M.L., Studless, and 
B.L. 

Same as above. 

Mark or pattern. 

Place of manufacture. 

Broad arrow. 

Date of final examination. 

TL% 

j5.Z. Shrapiel, 5-inch. 

^ Denotes strengthened head and socket. 

Denotes broad band in addition to 
above. 

L 

E. 0. G. 

A. S. 

Q-mch Light Shell. 

L to distinguish it from the Goinmon 
shell. hTo more will be made ; to be 
used for practice. 

Elswick Ordnancel Supplied by 
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Sign or Mark. 

j .Signification. , 


Distinguishing Marks. 

Eed tip. 

All Shrapnell shell will be painted 
with a red tip 1 inch deep. 

White band 
below Eed tip. 

C.S. 

F.S. 

All steel shot or shell will have a 
white hand, ^ inch wide, painted round 
the head 1 inch from the top ; in tlie 
case of Shrapnel this white band will 
be immediately below the red tip. 
C.S. will be stamped on the base of 
cast steel, and F.S. on the base of 
forged steel projectiles. 

Eed band. 

All filled shell will have a red band, 

^ inch wide, painted round the head 
inches from the top ; in the case of 
steel shell this band will be below the 
white band. They will also be marked 
with the date of filling, and the mono- 
gram of the station.* 

Bag. 

P. 

Filled common or double shell will 
be marked with the word “ Bag,” if a 
bag is used, and with a red disc 1 inch 
diameter, if shalloon primers have been 

1 inserted, and with the letter “P,” if 
filled with P and fine-grain mixture. 


The colour of the paint will be red 
on a black ground, or black on a red 
ground. 

w. 

Palliser shot (formerly shell) which 
have been weighted up with sand 
6033) will have the letter “ W ” sten- 
cilled on them in white on the head, 
and also stamped on the base plug. 

Yellow band. 

Projectiles which are to be used for 
practice only will be marked with a 
yellow band round the body. 

E in red. 

— ' 

Shells which have been emptied will 
be marked on the head with the letter 
“ E ” in red paint. 

fehelJs fiUed by the Eoyal ArtUlery do not We this monogram. 
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1 

Sign or Mark. ’ j 

Signification. 


E.B.L. Projectiles. 

E.O.C. 

Elswick Ordnance Company. 

I. ^ A. 

Passed into the Service hy an Inspect- 
ing Officer, E.A. 


Some of very early maiiiifactm’e had 
this only. All shells so marked may 
he assumed to have lead and tin 
coats (the attachment may he tin, 
imdercut, or zinc). 

z. 

Zinc ■attachment. 

u. 

Undercut method of attachment. 

D, 

Disc of lead permanently fastened in 
segment shells ; L.S. only. 

On base. 

Shell with lead and antimony coating 
made in Eoyal Laboratory. 

(r /K l\ 

This marking may sometimes be 
found on shells also having E.O.C. on 
the apex; it would then denote that 
the shell had been re-leaded in the 
Eoyal Laboratory ; and would be found 

in the cannelure. 


E.B.L. .Field Sekvice Shrapxel. 

^ Denotes junction of head and body 
stronger. 

im 

Denotes strengthened head and gun- 
metal tube. 

P. S. on lead coat. 

Plainsocket. . 


■ ■■ Tm Cups. ■ 

L.G. 

Low gauge cup. 

M. G. 

Medium gauge. 

E.B.L Bursters. 

B.P.&B.C. 

These marks may be found on some of 
the old Bursters, and denote Brass 
plain; and Brass concussion. . 

W /fv D, 

Made by contract for the War Depart- 
ment. 

! . . 
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Sign or Mark, . j 

Signification. 


S.B. Pkojectiles. 

White. 

Black, with white belt. 

Steel projectiles are painted white. 

GMlled shot are painted black with a 
white belt. 

H. 

6. 

Howitzer Case shot has this letter sten- 
cilled on them 1|-'' long to distin- 
guish it. 

10" grape which is made up like case 
has this letter stencilled on it to dis- 
tinguish it from the case shot. 

+ 

A cross on the plug of S.B, common 
shell denotes that the thread is 
tapped throughout to take Pettman’s 
L.S. Fuze. 

Bed ring round fuze-hole 
and yellow band. 

Denotes that the shell has been re- 
covered, and can be used again for 
practice only when filled with sand. 


S.A. Ammukitiok. 

G-.K. 

E. 

L. M. C. & Co. 

Kynoch & Co. 1 

Eley & Co. ^Contractors. 

Latimer & Clark J 

Cartridges manufactured by the Bir- 
mingham S. A. and Metal Co. have 
no distinguishing mark. 


Quick-Firikg and Machine Gun 
Ammunition. 


%-pT, Nordmfdt. 

S. 

C. 

Denotes steel shell. 

Denotes common shell. 


and Q-pr, Hotchkiss, 

E. 

Lot and date of manufacture is stamped 
on cartridge cases supplied from St. 
Denis. Manufactured at Elswick. 



1-m. NordenfdL 

Boxes containing dummy cartridges 
are painted drab. 

Stamped on base of envelope, contract 
make, Mark III. 



Made in Eoyal Laboratory, Mark IV. 
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Sign or Mark. 


Signification. 




Special on each packet. 


0 . 
D. 
W. 
A. M. 

E. 0. 


On base of case denotes charge pressed 
in pellet, enclosed in paper bag, and 

dense part near bullet. 

•45" Gardner light for India, -^j^denotes 
410 grams weight of bullet, 80 grains 
W'eight of powder. 

Eockets. 

Credenda 'i 

Delrnard Contractors. 

Weldless Tube Co. J 

Atlas metal. This will be found on 
old pattern war rockets, and on life- 
saving rockets. 

Eocket Case (to guide manufacture). 

_ There is also a letter of the alphabet 
111 addition to tho No. on eacli rocket * 
this changes with every 1,000 manu- 
factured. 

Distinguishing Marks on Packages 


OK EACH 
SIDE. 

E-M.RJFLE 

OK EACH 

EKD. 

ATARE. 

Machine Gun Ammunition. 

Amnaunition for — 

ftl-H.RIFLE 

Yellow, 

Enfield-Martini rifle, ball. 

iVI-H.R!FLE 

4ND MACHINE GUN M-H. 

CHAMBER INDIA ONLY 

■ilRed, 

Martini-Henry rifle, ball. 


Red, 

Machine-gun M.H. chamber or rifle 
ball. ’ 

8 U GK 

CZa Red. 

Martini-Henry carbine, ball. 

S-B.BOCK 

m .Red, 

» buck-shot. 

SNIDER 

Black, 

12 bore shot gun, buck-shot. 

■ . 

H Blue. 

Snider rifle or carbine, ball, 
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Siffn or Mark. 


02J' EACH OH EACH 
SIDE. END, 

SNIDER BUCK 


CATLING 04S 


COLODE 

OE 

MAEK. 


CATLING 0*6S 


A A Black. 

^ORDENFELT 

Gt een 

ORDENFELT 

0 0 G-reen. 

'40RDENFELT 

Green. 

NDIiDENFELT 

^ Green, 


Green. 


PISTOL ADAMS’ 


PISTOL ENFIELD 



Brown/ 


MORRIS aiming TUBE. 

rrs ^ ’riqaIt 


3i£(nification. 


Snider rifle or carbine, buck-shot. 


Black. Gatling, -45" gun. 


Green. 


• 65 " „ 


Green. Nordenfelt, 1" steel. 


„ dummy drill. 


^ Brown. Adams’ pistol, ball. 


O O Brovm. Enfield , 

PISTOL ENFIELD 

© 0 BrownJ' 


„ dummy drill. 


Moms aiming tube. 


All wrappers and labels for the amniiinition bear, m addition to the other particulars^ 
the distinguishing marks shown above, pnnted upon them in black. 

All boxes and cases containing S. A. cartridges or other explosives issued by E.L. to 
C.Gr.O., and whicli are not intended to be opened by him, will have before issue a label 
(Government Explosives) affixed to them in such a manner that they cannot be oi^ened 
without destroying the label. 
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GTJN FACTORY. 


Signification. 


^ On the face of the right hand trunnion 
of the 40-pr. E.M.L. guns and up- 
wards, two lines are engraved at right 
angles, denoting the plane of the 
horizontal and vertical axes. 


On the face of the left hand trunnion 
of RM.L. ordnance is engraved the 
initials of the manufacturer, tlie date 
of manufacture, the number of the 
gun, and the numeral of the pattern. 

On the upper surface of the gun, near 
the breech, is engraved the actual 
weight, together with the broad 
arrow. 

On the muzzle face of the “A tube is 
engraved the manufacturer’s name or 
initials, together with its material 
and register number. 

Two lines are engraved across the 
upper surface of the breech, denoting 
the end of rifling and bore re- 
spectively ; similar lines are also 
cut on the RMX. 64-pr. guns and 
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Sign or Mark. 

Signification. 



upwards, showiiig the position of the 
centre of gravity, and on the 8-inch 
and upwards lines are cut on the 
chase denoting the ijoint of “half 
weight” for slinging the gun. 

/ ® 

Y b.l 

rsrX 

GUN y 

On the face of the right trunnion of 
B.L. 4"inch and upwards is engraved 
the calibre and nature of ordnance, 
the nominal weight, and the number 
of the gun. Two lines axe also en- 
graved at right angles in a similar 
manner, and for the same purpose as 
those of the E.M.L. ordnance. 

\ ^ 

\ N? 

TONS j 

104 y 



/ ^ \ 

\ 1886 y 

On the face of the left trunnion of B.L. 
guns is engraved the initials of the 
manufacturer, date of manufacture, 
numeral of pattern, and " 
with the broad arrow. 



B.L. ordnance has the actual weight of 
the gun, together with the broad 
arrow, engraved on the upper surface 
at the breech in a similar manner to 
the E.M.L. ordnance. 



The material of the A tube is engraved 
on the face at the muzzle, together 
with its register number. 

1 

1886 

E. G. F. 
6'BL.in.IV. 

W.vSB. 

Where possible the initials of the 
manufacturer, the date of manufac- 
ture, the numeral of the pattern of 
the article, and the nature of the 
gun, or guns, to which it belongs, 
and the letters “ 'W.D./’ together 
with the broad arrow, is stamped 
in a conspicuous position on each 
article. 
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Sign or Mark. 


Signification. 



On tlie face of tlie right trurmion of 
the liB.L. 7-inch is engraved the 
j letters '*' D.'’ B./' denoting that the 
I gun is “ double bushed.” And two 

! lines at right angles in a similar 

i manner to the R.M.L. ordnance. 


All articles manufactured for tlie Favy 
are marked with in a con- 
spicuous position. 

The Koyal Monogram is engraved on 
all ordnance. 



Upon all articles will he found the 
examiner’s stamp, denoting that the 
article has been examined and found 
suitable for service. The number 
under the crown is that of the 
examiner who has inspected the 
article. 



Upon articles which are condemned as 
unsuitable for service will be found 
the condemned mark.” The num- 
ber under the cross is also that of the 
examiner who has inspected the 
article. 





Articles on Various Subjects noted in English and Foreign 
Periodicals during the Months oe June and July, 1887. 


BY 

CAPTAIN J. H. THOMSON, E.A. 


Periobical. 

Subject. 

Date. 

Page. 


Enq-lish. 





’'Spanish ironclad Felayo 

3 6 

618 



Maxim gun 

IJ 

520 



Eoburite 

17 6 

573 



The Brennan torpedo 

24 6 

601 



Submarine mining (continued) 

1 7 

1 

Engineering 


Brennan torpedo (continued) 

II 

2 


The new Swedish explosive 

n 

IS 



Submarine mining (continued) ... ... 

8 7 

37 



Inspection of gun steel in United States 

ri 

60 



Submarine mining (continued) 

15 7 

70 



ij It II ... 

29 7 

113 



Elswick works 

n 

114 



^Brennan torpedo 

V 

124 



f Submarine boat Norclenfelt 

3 6 

444 

Engineer 

< 

Torpedo boat casualties 

Submarine boat Nordenfelt 

17 6 

24 6 

484 

499 



(_Eeccnt experiments on shot and armour 

22 7 

73 

Iron 


( The Besistance torpedo experiments 

17 6 

626 


^ Quick’s B.L. ordnance ... 

15 7 

48 


American. 





C Defence of the harbour of hTew York 

11 6 

368 

Scientific American ... 


The new military multicycle 

II 

371 



(.Eoburite ... ... ... ... 

9 7 

21 


French. 



Spectateur Militaire... 

Emplojment of Artillery in action 

1 6 

369 

J ournal des Debate . . . 

Erupp’s q uiek-firing guns ... 

11 .6 

— 



I Necessity of exact aim with small arms of fiat trajectory 

6 87 

197 



Russian Artillery experiments in 1885 

II 

208 

Revue d’Artillerie ... 


Artillery horses manceuvring with Cavalry 

11 

243 


Wire guns on the Very system... ... 

It 

265 



Role and organization of coast batteries 

7 87 

337 ' 



!Note on a new telemeter 

„ 

• 370 



Danish experiments with rifles of small calibre 

n 

389 

L’ Avenir Militairel^... 

Instructions on Artillery tactics 

28 6 

: ' ' — 

Revue dii Cerole Mili- 

( R'ew Range-Finder mtb proportional and variable base 

12 .6 

548 

taire 

1 Instructions in tlie employment of Artillery in action... 

19 6 

569 

Journal des Sciences 
Militaire 

f Fire from Magazine arms and quick-loaders | 

t Army transport (continued) 

Vol. 

SXVII. 

July 

65 

126 

Revue Maritime et 

( Torpedo attacks on tlie Besistmtoe 

209 

Goloniale... , 

\ Submarine boat Wordenfelt 

11 

213 


BEI.61-XAN. 



La Belgique Militaire 


' Artillery horses 

. ir ti 

; G-erman Artillery ) 

, Rotes on Explosives ... ... ... ... ) 

5 6 

12 6 

745 

812 

Revue Militaire Beige 


Vol. L, 87 

.24 

75 


10 . VOl.XT. 


2 



Pesiodioai., 

Subject. 


Geemait. 

Beutsclie Heeres 
Zeitung 

Mitfcheilmigen iiber 
gegonstiinde des A. 
und G. Wesens ... 

Mittlieilungen aus dera 
Gebiete des See- 
Wesens 

Archiv fiir die A. iind 
I. Offizieres 

C Melinite 

^Comparison of Preneh and German cupolas 
( making rifles of small calibre’ ’ 

3 Review of the latest experiments in Artillery 

1 IJew SVench experimental turret .. ^ 

kPiela Artillery of the futm-e (Review). 

! Practice with the English 110-ton gun ... 5 

The Spanish torpedo catcher, DestmcUon . . ^ 

i A new torpedo 

Krupp’s quick-firing guns ... 

Maxim gun 

L^mstrong 30.pr. quick-firing giln ’■.* "* 

3 of state of atmosphere on motion of proiectile 

j ^‘actice with siege and gafrison guns 

IManceuvrmg batteries on war strength ... 


Russiajt. 

Russian Artillery 
Journal 

Sof -I 

Perruchon’s method of indirect laying 

« Mountain '-j’ 

projectiles inadrat Pern ^ 

Method of proving steel projectUes ... 

l etopn® 


AuSTEIAIf. 

Vedette 

[®GrLoiplate“\.!^®l!,*°“ 


Il'ALIAIf. 

llcTista di Artiglieria ' 
0 Geiiio 

Rivista Miiitare I 

nduect laying for Pield Artillery 


Date. 

Pacsi 

. ^/6 IT0.5S 

2 352 

, n 

409 

. Party. 

179 

// 

263 

Part VI. 

117 

II 

16 

Vol. XV. 
5 and 6 

353 

It 

380 

II 

390 

July 

467 

II 

471 

II 

479 

May 

226 

June 

245 

II 

II 

May 

13 

! 'f 

43 

June 

598 

1! 

Appendix 

337 

June 

420 

II 

399 

II 

431 

29 6 

413 „ 

May 

275 

J line 

437 

May 

280 




NOTES: 

BY YAEIOBS HANDS. 



MAJOR MACKEHZSE’S 1MPB.0¥EB PBOTBACTOB. 


This instniment is a siglitiiig ruler, fitted with a spirit level, for use mtha plane 
table, and is well adapted for military purposes where the main part of the 
sketching is done in the field. For deriving the full benefit of this instrument 
the plane table should be mounted on a tripod provided with a ball and socket 
Joint, so that once the plane table has been set up, adjusted by the spirit level, 
set at zero, and the round of angles taken, the screw clamping the ball and 
socket Joint can be eased, and the angles of elevation or depression to the several 
points taken, and their respective heights ascertained by the scale of horizontal 
equivalents, or by a table of tangents. 

It will be readily understood that the angles of elevation can best be ascertained 
by reversing the protractor end for end, so that the back sight B becomes the 
foresight, and the foresight C becomes the back sight, i.e,, the clinometer arc F, 
must be lower than the pivot of the spirit level E. 

The diagrams below explain for themselves the scales on the upper surface : 
on the under surface there is a diagonal scale of inches, chains and links, and the 
normal scale of horizontal equivalents. D is a metal protector to the spirit 
level E. The clinometer arc E is made to fold on to the upper surface of the 
instrument under the spirit level E, so that the protractor can be readily carried 
without chance of injury. 
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TOOGOOD, Hoh. Seo. 



CRICKET, 1887- 


EOYAIi ABTILLIEY t). HAEiEQUINS. 
WOOIWICH, 13th AlTD 14th Jult. 

EoTAIi Aetillest. 

1st Imtmgs, 

Capt. Whebie, b Hewitt 

Bombr. Barton, o O’Brien, b Hewitt 

Lieut. HoreMli, not out 

II C, D, King, b Collins 

Major S teplienson, b Collins ... ... 

Lieut. J. Haggard, b Collins 

„ C. H. de Eougemont, Ibw., b Webbe 

Capt. Eegen, c O’Brien, b Collins 

Lieut. J. Macgowan, c Money-Wigram, b Go] 

Capt, Simpson, b Collins 

Lieut. A. C. Eey, c Collins, b Hewitt 

Byes, 23 ; leg byes, 10; wide, 9 ... 

Total.." 


.. 35 

Snd Innings,, 

run out 

... 10 

.. 31 

not out ... 

... 68 

.. 78 

e Eolitho, b Collins ... 

... 4 

.. S 

b Collins 

... 6 

.. 4 

b Hewitt ... 

... 0 

.. 31 

b Collins 

... 7 

.. 0 

c Vv ebbe,b O’Brien 

... '54 

.. 13 

b Tonies 

... 34 

ns 13 

b O’Brien 

... 12' 

.. 0 

b O’Brien 

... 0 

.. 33 

b O’Brien ... ... ... 

... 6 

.. 42 

Byes, 15; leg byes, 4; wide 1 

... 20 

...283 

Total... ... 

...220 


W. E. T. Bolitlio, c Eegen, b Macgowan 
A. J. Webbe, c Barton, b Macgowan 

T. C. O’Brien b King 

Gr. W. Eicketts, b Macgwan 

Prince Christian Victor, c Barton, b Mac 

H. T. Hewitt, b Macgownn ... 

Eev. T. C. Voules, b Macgowan ... 

W. E. W. Collins, b Macgownn ... 

Capt. Webbe, b Macgow’an 

E. Money- Wigram, c Eey, b Wheblo 

"W. Eoord-Keleey, not out 

Byes, 7 ; leg byes, 6 

Total 


HAEIiSQUIlS-S. 

9 

74 


... 0 

retired 

... 16 

... S4i 
•an 21 
... 19 

not out 

... 0 

... 5 
... 28 
... 2 
... 40 

b Key 

... 24 

... 17 

c de Eougemont, b Macgow^an 

... 29 

... 13 

MTde, 1 ... ‘ 

■ ... 1 

...252 

Total ... 

... 70 


Drawn. 


EOYAL ARTILLEEY QEID HUHC. 
WooiwiOH, 15 th and 16th Jhlx. 


Royal Ahtilleet. 

Capt. Wheble, b Eord ... 

Bombr. Barton, b Mireliotise ... 

Lieut. Dorebiii, b Baines 

„ J. Haggard, c Eord, b Mirebouse 

Capt, Allason, c Mireboiise^ b Henery 

Lieut. C. D. King, c and b Baines 

/I G. H. de Eougemont, c Smith, b Baines 

Capt. Fegen, Ibw., b Ford 

Major Stephenson, c and b Oates ... 

Lieut. J. M. Alaegowan c Smith, b Crookenden 

Capt. Pratt, not out 

Byes, 18 ; leg byes, 2 ; wide, 4 ■ ... 


Total ... ... 269 


... 0 
... 0 
...107 
... 1 
... 62 
... 10 
... 22 
... 14 
... 26 
... 13 
... 0 
... 24 


F, H. Oates, c and b Macgowan 

A. H. Studd, b Macgowan ^ ... 

E. M. Lawson- Smith, e Macgowan, b King 
P. J. T. Henery, e Barton, b" Macgowan ... 

M. T. Baines, b King ... 

Lieut, W. M. T, Synge, sub,, b Fegen 

F. J . Ford, not out 

G-. T. Mirehouse, b Fegen 

Lieut. J, MacMahon, sub., b Fegen 

A. E. Cox, run out... _ 

Major Crookenden, sub., c and b King 

Byes, 12 ; leg %es, 2 ... 


QmD Ktoc. 

12 e Macgowan, b King... 

0 bKing... 

6 e Barton, b Macgowan 

7 b King 

5 e Wiieble, b King 

2 Ibw., b King 

86 b King ... 

23 notout... ... ... ... 

3 b King 

0 e Allason, b King 

22 b DoreliiU 

14 Leg byes, 1 


Total ... 


...180 


Total 


0 

0 

0 

0 

'27 

2 

11 

2'0 

2 

, 0 
0 

. 1 
.63 


E.A. won by one innings and 24 runs. 
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EOYAIi AETILIiEEY v. EOYAI ENOIHEEBS, 
"Woolwich, 2Sk» akd 23ki! July. 

Eoyal Aetilleey. 

1st Innings, ^ 2nd, Innings, 


Lieut. A. P. Douglas, c Eriend, b Dumbieton,., 50 e Hedley, b Fausbawe ... ... ... ... 4 

Capt. Wlieblc, c sub., b Di'uitt ... 0 e Friend, b Hedley .13 

Lieut. DoreHli, Ibw., b Blair ... ... ... ... 12 b Hedley ... 7 

Capt. Pcgen, c Fansha we, b Blair 0 notout S 

„ Allason, 0 Druitt, b Hedley ... 17 e Eenny-Tailyour b Pilcher 14 

Lieut. J. Haggard, b Hedley ... 1 b Pilcher ... 2 

r C. D. King, b Hedley 11 b Druitt ... 0 

„ 0. H. de fiougemont, c Hedley, b Druitt 30 c Pilcher, b Hedley ... 4 

Major Stephenson, b Panshawe 4 b Panshawe ... ... ... ... 9 

Lieut. A. C. Key, not out 0 c Young, b Hedley 2 

Grimner Maekinlay, b Druitt ... 0 b Hedley 3 

Byes, 3 5 leg byes, 2 5 Leg byes, 4 5 wide, 1 ... 6 

Total 130 Total ... 66 


Eoyal Ekhiueees. 


Capt. Friend, c King, b Fegen 

... ... ... 57 

Lieut. W, C. Hedley, Ibw., b King ... ... 

... 8 

n H. K. Dumbieton, c Wheble, b King 

35 

Capt. Eeuny-Tailyour, c Key,b Mackinlay ... 

31 

Lieut. E. M. Blair, Ibw., b feig 

14 

tf E. Druitt, b AlacMnlay 

1 

Capt. Young, run out 

0 

i, You Dunop, Ibw., b Began 

24 

Lieut. T. E. H. Bigge, b Dorehill 

... 4 

n A. J. Pilcher, b Dorehill ... ... ... 

0 

It Gr. H. Fanshawe, not out 

... 4 

Byes, 14 ; leg byes, 5 ; wide, 1 

20 

Total 

...198 


E.A. lost by one innings and two runs. 


EOYAL HOESE AETILLEEY (PIEST DIVISION), d. ME. O. 0. WHITPIBLD’S TEAM. 

Woolwich, 30th July, 


PiEST Divisioif, E.H.A. 

Lieut. J. L. Smith, b Eeynolds 51 

Bombr. Pucknell, b Burton 97 

Major Marshall, c Whitfield, b Eavenhill 31 

Lieut. O. D. Chamier, b Eavenhill 29 

r; P. A. Bligh, b Eeynolds 9 

Ackleton, b Whitfield 33 

Sergt. Legget, c Eeynolds, b Whitfield 47 

Hpfold, b Burton .1 0 

Jollie, run out 19 

Stevens, c sub., b Burton ... ... 2 

Clarke, not cnit ... 11 

Byes* 18; leg byes, 5 23 

Total ... ... ...362 


Me. Whiteibld*s Team. 


1st Innings 

Mr. Eeynolds, c Pucknell, b Bligh 
„ Morton, c Lollie, b Bligh ... 
„ Eavenhill, c and b Pucknell . . . 
tf Sawney, Ibw., b Pucknell ... 

// Porter, b Pucknell... 

r; Whitfield, b Pucknell 

fi Hollands, c Smith, b Bligh ... 
„ Eavenhill, run out ... ... ... 
H Burton, b Pucknell ... ... 
If Hullah, not out ... ... 

// Hutchinson, e and b Pucknell 


2n(i Innings 

25 b Chamier 

0 absent 

6 b Chamier ... 

6 b Chamier 

4 c Marshall, b Chamier 

1 b Chamier ... ... ... ... 

6 c and b Pucknell ... ... 

0 c Bligh, b Chamier ... ... 

0 c JolBe, b Pucknell ... ... 

4 not out... ... ... 

0 run out ... ... ... ... 

Leg byes, 1... ' ... 


Total 


E»H,A, won by on© innings and 270 runs. 




Total 


...31 
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EOYAL ARTILLERY I ZIIiTGARI. 

Woolwich, 3b,d ajs3 4th Atjg-ust. 


Roxal Ahtilleex. 

1st Innings* 2nd Innings* 

Major Stepkenson, c Campbell, b Whitfeld ... ... 0 c Campbell, b Thomas 38 

Bombr. Barton, e and b Thomas 68 b Tylecote 4 

Lieut. Borehill, run out 0 b Prince Christian Victor 13 

Capt. Wheble, b Prince Chi’istian Victor 66 b Prince Christian Victor 11 

If Allason, b Prince Christian Victor 6 b Tjlecote 0 

Lieut. J. Haggard, b Tylecote ... 3 runout 13 

Capt. Pegen c Thomas, b Prince Christian Victor 44 c Thomas, b Tylecote 6 

Lieut. H. E. Stockdale, c and b Thomas Ob Thomas 12 

Capt. Pratt, b Tylecote 11 c Tylecote, b Prince Christian Victor ... 23 

Lieut. A. C. Key, not out 8 c Whitfield, b Tylecote ... o4 

Capt. Gordon, b Prince Christian Victor 3 not out ... 13 

Byes, 19 1 leg byes, 3j no ball, 1 23 Byes, 11 ; wide, 1 ... 12 

Total 232 Total 199 

I ZlXOABI, 

E. Thomas, Esq., c Gordon, b Key ...104 notout 62 

H. E. de Paravicini, Esq., b Stockdale 40 c Key, b Wheble ... ... 4 

Major Spens, c Haggard, b Wheble 3 b Stockdale 32 

S. Whitfeld, Esq., b Wheble 4 

Prince Christian Victor, o Haggard, b Wheble ... 43 

H. G. Tylecote, Esq., c W'heble, b Pratt ... ...22 notout ... 9 

.H'on. C. Brand, c Barton, b Pratt 8 

Lieut. L. MacMahon, b Wheble 34 

E. Campbell, Esq., c Gordon, b Borehill 41 

W. Langley, Esq., b Stockdale 8 

H. B. Sutherland, Esq., not out _ 1 


Byes, 7 j leg byes, 2 ; wide, 2 j no ball, 1... 12 Byes, 6 ,• wide, 1 7 

Total 320 Total ...114 

R.A. lost by 8 wickets. 

ROYAL ARTILLERY v. CiRBEN JACKETS. 

WlIfCHESTEE, 5 th AND 6tH AfG-HST. 


Royal Abtillebx. 


1st Innings* 

Lieut. J. Haggard, b Murphy 

... 20 

2nd Innings. 

b Lascelles 

15 

Bombr. Barton, c Campbell, b Eccles 

Lieut. Borehill, b Campbell ... . 

... 3 

c Kitson, b Shakeley ... 

0 

... 53 

b Murphy 

12 

Capt. Wheble, b Campbell 

... 27 

not out... ... 

... 95 

Major Stephenson, b Shakeley ... ... . 

Capt. Eegen, c Campbell, b Minphy ... . 

... 4 

c Campbell, b Lascelles ... ... 

2 

... 10 

Ibw., b Lascelles 

2 

Lieut. J. MacMahon, b Miu’phy . 

... 42 

lb w., b Campbell ... 

19 

n H. Jenkinson,b Murphy ... ... . 

, ... 4 

b Murphy 

... 12 

Capt, Pratt, b Lascelles 

, ... 0 

b Lascelles 

.. ... 7 

Lieut. H. E. Stockdale, run out 

, ... 5 

b Lascelles ... 

2 

tf J. L. Smith, not out , 

. ... 11 

b Murphy ... ... ... .„ ... 

0 

Byes, 11 J leg byes, 13 j wides, 3 . 

... 27 

Byes, 6,* leg byes, 8 

14 

Total 

...206 

Total 

... ...180 


Qbeest Jackets, 

A. Wynne, Esq., b Barton 30 st Borehill, b Wheble ... ... ... 2 

Major Hon, K. Tumour, b Borehill ... ... ... 1 c MacMahon, b Wheble ... ... ... ... 0 

Sh* G. Campbell, c MacMahon, b Barton 32 Ibw., b Barton ... ... ... 10 

Capt. Kitson, b Barton 43 c and b Wheble ... ... ... ... 6 

Hon. A. H. Grosvenor, b Barton ... 3 b Barton ,. 6 

G. H. Shakeley, Esq., b Barton 29 c Stephenson, b Wheble ... ... ... ... 4 

W. E. Lascelles, Esq., b Barton ...28 notout... ... ... 7 

Major Eccles, c and b Wheble 31 c Borehill, b Pratt ... ... 5 

B, W. Alexander, Esq., not out ... ... ... ... 6 c Borehill, b Barton ... ... 3 

Capt, Hornby, c Borehill, b Wheble ... 1 b Pratt ... ... ... ... 8 

Private Murp%, c and b Wheble ... 1 b Pratt... ... ... ... ... 3 

■Bye0, 5 ff leg Ibyes, 7 5 wide, 1 13 Byes, 9 ... ... ... ... 9 

Total... M. ... m. 218 Total... ... ... ... ... 63 

R.A» won by 105 runs. 
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OI’MCEES, E.A., -0, H-OIT-COMMISSIOKEI) OEEICEES. 

Woolwich, 20th Aug-hst, 


Oepicbes. 

Major StepliensoH, b Hunter 

Captain Wheble, b Hover 

Lieut. Borebiii, b Barton ... 

// / . MacMahon, c Poison, b Barton 

Oaptam Fegen, run out 

^ ir Pratt, b Pucknell 

Lieut. H. E. Stockdale, not out ... 
Captain Wedderburn, b Pucknell 
Lieut. F. A. Bligli, std Spence, b Hunter 
tf H. b. Jlorne, b Hunter 
Captain’ P. Campbell, b Pucknell 

Byes 6, leg byes 1 ... 


Hoh-Commissiohei) Otpicees, 

Ist Xnnioigs, 

Bombr. Barton, c Wbeble, b Horebili S ]■, Heo’en 

fr Coebrane, run out... . n ^ • 

Scrgt.-JIajor Hunter, b Wbeble ■' 15 

Coi-pl Howard, c and b Wbeble ;;; - Jg e St b 

Qr.-Mr.-Sgt. Poison, e DoreMll, b WheWe 0 
Bombr, Pucknell, b Horebili 

bergt. Hovey, b Wbeble ... o ^ f-, 1 

Sergt.-Major Spence notout . ”* ip ^ 

Sergt. Peuton, b Horebili «“<ibl eg( 

Bombr. Crowe, b Stockdale .. o? u -n 

%es ... 4 .3 


2nd Imiingc. 

S b Pegen 

0 c Stepbeiiso,u, b MacMalioii 

lo b Pegen 

lb e Pratt, b Stepbenson 

0 b MaeMabon 

9 b Pegen 

9 e Horebili, b Pegen !! 

19 c and b Pegen [[' "* . ‘ 

3 not out 

24 b Horebili 

0 b Stepbenson ... 

^ Byes 10, leg byes 1 


Total 106 

OfBcers won on 1st Inning.s by 83 nms. 
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EOTAL CAEEIAGE DEPAETMENT. 


Reqistbe nnmbers preceded by letters (according to tbe nature of 
service as shown below) are attached to all the important services of 
Royal Carriage Department manufacture, and also contract articles, 
where not provided with Contractor’s numbers. 

Where manufactured/’ the ^^War Department Mark/’ Date of 
Manufacture/’ and Weights/’ are in most cases also given. 


Remarks. 


Letter. 

Examples. 


lO-incli, 18-ton giin, E.M.L. 

Wad il r.c.d, 

1885 

Reg. No. A 562 Wt. 67 cwt. 


^ Carriage, medium, No. 1. 

1 Wad I. R.C.D, 

i 1886 

Reg. No. A 621, Wt. 81 cwt. 

L 

Platform, medium, No. 2. 
wad I. R.C.D. 

1886 

Reg. No. A 622, Wt. 50 cwt. 


Sir W. C. Armstrong & Co., C ‘ 
Newcastle-upon-Tyne ( 

9-iii. 12-ton, E.M.L. gim, 'N 

wad I. ( 

1867 t 

Reg. No. 407, Wt. 42| civt. j 


Sir W. G. Armstrong & Co. C 
Newcastle-upon-Tyne. ( 

9 -in. 12 -ton, E.M.L. Gun. 
WaD I. R.C.D. 1 

1872 f 

Eeg. No. 805, Wt. 421 cwt. ) 


Engraved on top"^ g 
of right hand :§ 


bracket. 


On inscription 9 

plate. P 


of light hand 
bracket. 

On inscription 
plate. 


J 

o ^ B 
n ^ 


,11... .VOL, XV. 


Orclnaiiee Mountings. 
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SIGHS A^HB MARKS OH MILITARY STORES, 


Nature. 


Letter. 


Examples. 


Eemarks. 


^ Iron or steel 
kowitzer and 
mortar beds, and 
standing 
carriages. 


Iron or steel 
traveUing 
carriages, siege, 
position, field, 
mountain, also 
limbers and 
wagons. 




No. 1. 

Wad — E.c.D. 

Eeg.No. B 335. 
1886. 


Stamped on 
I rear axle 
bed. 


64.pr., 58 & 71 owt E.M.L. Guns. 
“ depression.” 

Wad I. E.c.D. 

1885 

Efig. No. B 339, Wt. 38^ cwt. I 


13-pr. B. L. 
Wad 

E-C.D. I. 1886 
Eeg. No. C 817. 


Painted. 


Stamped. 


7-pr. 300 lbs. E.M.L. a-un 
Wad I. E.C.D. ■ 
1886 


Beg. No. ^ carriage 
C 544 < wheels 
Wt. ( 

Total 


lbs. 

306 

144 

850 


12-pr. B.L. 

Sir J. Whitworth & Co 
Wad 
1887 

Eeg. No. C 1167 

I. 


J 


13-pr. B.L. 

Sir W. Armstrong 
Mitchell & Co., 
limited. 

Newcastle-on-Tvne 
No. 3956. ’ 

1887. 


! Painted. 
'Stamped. 

Painted. 
On plate. 
Stamped. 


SIGN'S AND MAEKS ON MILITARY STORES, 
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ITatuie. 


Letter. 


Examples. 


32-pr. 48 cwt. 


1885. 
D 3618 


Eemarks. 


Ordnance Mountings , 
wood, garrison, or 
trayelliiig carriages, 
limbers, wagons, 
mortar — beds, &c. 


h 



Carriage, medium, ISTo. 18, 
wad E.C.I)., 

1884. 

Eeg. No. D 3284, Wt. 14|- cwt. 


Platform, medium, No. 15, 

wad E.G.I)., 


1884. 


Eeg. No. D 8294, Wt., 18| cwt. 



Transport Carriages. 
Iron, steel, or wood 
transport carriages, 
including carts, 
wagons, ambulance, 
E.E. and sling, 
also ammunition and 
store wagons. 






Cart, water, lY. 

E 3872. 

E.C.E., 1885, Wad 


On plate. 
Stamped. 


Pack saddle. III. 

Eeg. No. S 2071, Wt., 106 lbs. 


A. forge. 


riron, steel and 

metal, 



Wood, leather, 
^cork, canvas, &c. 



Gyn, triangle, light, 
to lift 7 tons. 

Wad 

E.C.D., IL, 1887. 
Eeg. No. S 6644. 


I 

} 


On plate 
attached to 

pry-pole. 

Stamped. 


la — 86 
T 46391 — No. 36 
Wad E.C.D., 1883 
T 7648 


A 13-pr. 

wheel, 

A box. 
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SIGNS AND MAKES ON MILITAKY STOKES. 


abbreviated form, so that tbev p^n K *;i are marked in 

nomenclature. identified with the approved 


examples. 

Apj^roved Nomenclature. 

^ firon garrison, wood,, 

(.iron with split key, also naval) 


Si Nfisf 


Heads, rammer, (R.M.L. 12-6-inch laiidsemce).. 


Stamping. 
Car., wood. Sis. p. 

Car., rol. No. 84. 
R.M.L., 13-6-inoh, L.S. 


Articles made of 
Bronze, phosphor. 

Iron, malleable, cast. 

Steel, malleable cast. 

Steel, wrought. 

Steel, east, tough,. 


Are marhed 

P. B. 

M. C. 

S. M. C. 

S. 

C. S. 


was introd?c?dS Aug^tflS.™ ®°“i’^^ction with register numbers 
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EIVAL SHIELDS FOE CHINS IN LAND FOETEESSES, 

Prom Authentic Sources, with Besrect to 
THE EeSULTS or THE BUCHAREST TrIAIS OF 1885-1886, TOGETHER WITH THE BEARING OR 
THE Kummerbuorf Exreeiments op 1885-1883 on the same Question. 

DRAWN UP BY 

PEANZ KLOTZMANjJir, Chief op the Engineer Stapp. 

Vienna, 1887, 


A REVIEW. 


BT 

CAPTAIN C. CEDE BROWNE, late R.A. 


This work, wliicli is accompanied by an excellent series of plates, goes 
over the same ground which has already been traversed very fully in 
the Proceedings by the report of Major O’Oallaglian and Captain 
Clarke. The Bucharest trials are dealt with in detail. The Mongin 
(French) and Schumann (German) turrets are compared as to their 
behaviour throughout, and the preceding series of experiments at 
Kummersdorf are noticed much more fully than in our English 
report. . ■ 

Having already devoted so much space to this question, it is hardly 
desirable to do more than notice the conclusions arrived at by this 
author, however much it is to be regretted that work so fully and con« 
scientiously executed should be passed over. French and German 
reviews and reports have long ago come to this country. They are' 
naturally inclined to be prejuficed in favour- of the system belonging 
to their respective fellow countrymen. 

An Austrian writer may be supposed naturally to be less prejudiced. 
Klotzmann decides very skongiy in favour of the German cupola. 
He gives various grounds for this ; for example the fact that the 
Bavarian Major-General v. Sauer has strongly recommended the 
application of the Schumann system to permanent forts, and that the 
French turret itself has since been greatly modified and has now 
embodied in it the principal features of the German cupola. He gives 
on a large plate a central figure of the new French turret, and around 
it he places the various designs of Griison in which the features of the 
French turret are seen already existing. Without question the form 
of the dome in the new French turret or cupola is exactly that of 


11.: V0i(. XT. 
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RIVAL SHIELDS FOB DOTS IN LAND POETEESSES. 


Sohumann, and the carriage with its recoil m’pcQ imn j.i • - . 

IS specially characteristic or that mio-ht not 

designed long since. ^ ™ carriages 

So Biucli appGars undGniable : but in oflipp i » 

morG difficult to concur with the writer wlio^p Fn ^ I'eport it is 

to accuracy and impartiaUty with our English reSrt'^’lnTn 
the French automatic system of firino- L , condemning 

there is much to be urged in favour'’nf p nght. Certainly 

otter moMs o£ enal>Im| LiSto bo “ f'*'* '»»* 

Alftougk it io to be reWbJrei L 7 *00 doeired. 

. our own coast batteries the Watkin clesions f™*”’”,**’””/- “ 

are gmng admirable results, there wonlf “ automatic firing 
ting prejudice to KlotomSn tor r^iltio? T1 
have been arrived at by most of tbn«A wbch appears to 

goesontoverydifi’erentLShowSrwfr^^^^^ BuchareU. He 
statement that he can make two turrets 
price as one Mougin turret contailg^^ 
the muzzle pivoting in armour of th(?o-nn«if ,• r <iefends 

at Bucharest, without laying stress on tbe power employed 

accompanied this system,^ namely the which 

were not fired sin.ultaet,X1fc ‘Sst to ^ *“ ‘t two gnus 
oscillation in the turret that caused the pport f ^ station and 
wildly, and the fact that rSuyTow^fd <1“^ 

would have knocked about the^tarreLeve?elv b5 employed 

Finally the statement is 

trials that chilled-iron shot produce the^samp ^e,lue of certain 
structures as do the best steel proiectiles it ehilled-iron 

that the_ exact opposite is the fact— as is' proved W^tT^ 
that Cruson has entirely altered the uTOfile rJ r “i^ei^mstance 
the more formidable attack of steel nroTectilp« u^fi to meet 

effect of steel projectiles on Griison firmonr that the increased 

would huTC been enkuncod hud iAcen leZ^ej^SinZ toZ*'™ 



REPLACING DISABLED HORSES IN A TEA¥. 


BY 

LIEUT. G. B. BENSON, R.A. 


Ih the March number of the R.A. Institution Journal there appeared a 
very interesting account of some experiments which Major Gambier, 
had been trying in order to be able to replace, quickly, 
disabled wheel horses in action without placing* their harness on other 
horses. We have tried his plan thoroughly, and with a few modifica- 
tions have found it thoroughly successful. 

On trying Major Gambier^s method with two guns, in which we 
placed the centre horses as wheelers, we found that it acted very well 
except for going down hill, where the rope breeching, cutting into the 
horse^s quarters, caused one pair to kick and the other to gall ; there- 
fore we sought about for a way to remedy this. The method we finally 
adopted was this : — 

Instead of the rope-breeching we took the breechings and cruppers 
complete off the disabled wheelers and placed them bodily on the centre 
horses. It will be remembered that in order to do this it is only 
necessary to unbuckle the crupper in rear of the cantle and the 
breeching at the loops on the shafts and the near side of the riding 
horse, making three buckles in all to be undone for each horse. It 
must always be possible to get at the buckle of the crupper and one 
end of the breeching, and since the other end is attached to the shaft 
and not to the horse, it can be disengaged by running back the limber. 
In disengaging a disabled horse quickly it is the traces and belly- 
bands that may have to be cut and not the breeching. Therefore in 
nearly every case it may be assumed that the breechings and cruppers 
can be got off complete at the same time as a fallen horse is being 
disengaged from the shafts. 

The following is the drill I have written out for it, which after a very 
little practice can be carried out in four minutes. The gun is supposed 
to be in action 

On the word Wheel horses disabled, the drivers dismount and 
unhook. Nos. 6, 7 and 8 of the gun detachment assist, No. 6 the centre, 
and Nos. 7 and 8 the wheel driver. The remaining numbers continue 
serving the gun. The centre driver unbuckles his cruppers and, loin 
straps and lays them aside. The wheel driver assisted by No. 6 
unbuckles the cruppers and breechings (at the loops only) and No. 6 
takes them complete to the centre horses and buckles them on, assisted 
by the centre fever. Meanwhile Nos. 7 and 8 hook a drag-rope in 
itself and stretch it out bringing the hook about the centre. They 
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then make aloop in each end by tying double bowline knots^ making 
the loops about the size of an ordinary tug* This makes a backband 
of exactly the right length. No. -7 places a blanket over the pad of 
the off centre (to prevent the hook scratching the leather) and No, 8 
lays the improvised backband over it. The horses are then hooked 
No. 7 and 8 securing the traces by taking three turns round the 
splinter-bar with the outer traces and securing the inner traces by 
taking them round the shaft underneath the footboard and bringing 
them forward and hooking them in the trace loops. (In 13-pr, 
limbers there is no room to pass the inner traces round the splinter- 
bar), No. 6 takes .another drag-rope and improvises a bellyband' 
with it. 

The pole draught proposed by Major Gaiiibier we also find excellent ; 
but there^ again^ a modification is necessary^ as the shaft is not long 
enough to act thoroughly as a pole with big English horses^ and the 
result is that when they try to stop the carriage their quarters come 
up against the splinter-bar before they can take the strain of the 
chain with their collars. To obviate this we find it best to leave the 
breeching acting on the riding' horse as before^ while the off-side of 
the breeching of the off-horse is buckled through a loop formed by 
hooking hoili ends of a short trace on the off hame-hook or links. By 
this means the horses go into their breeching almost immediately they 
back, and stop the carriage most effectually. 

We find it unnecessary with most horses to connect the pair with a 
second head- collar chain to their head-collars. 

On the word Off-shaft disabled/^ the off-horse is unhooked and 
the shaft withdrawn, a spare washer of course being put on the axle- 
tree arm. The near-shaft is held up and the off-wheeler hooked in 
again, leaving the shaft through the near tug. Meanwhile one number 
passes a head- collar chain through the off hame loop of the riding 
horse, makes a clove-hitch on the shaft near tke end, then passes the 
chain through the near hame loop of the off-liorse and back again, 
bringing the shaft as high up as possible and making use of the spare 
end of the chain to strengthen the connection. Another number takes 
a short trace and fastens the off -breeching as before described. The 
whole thing can be done in little over two minutes. Of course if the 
near-shaft is disabled the off-shaft must take its place. 

Both the above plans have been thoroughly tried by us at drill and 
over miles of hilly road, and found quite satisfactory. 

Ipswich, 

Bth August, 1887, 
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RUSSIAN ARTILLERY JOURNAL, 

FEBBVABT 1887. 

BY 

CAPTAIN J. WOLFE MUEEAY, E,A., D.-A.-Q.-M.-G. 


On the Powder used in Eussia, and foreign countries^ for Guns of 

VARIOUS CALIBRES. 

For guns of medium and large calibre, Eussia and Germany content tliemselves 
with tlie most limited number of different sorts of powder. They confine tliem- 
selves to three sorts viz., (1) large grain, used also for field guns, (2) prismatic 
of ordinary density, and (3) prismatic of higher density, 

111 France, for these guns there are six sorts of paraUelopiped powder : Cg, SP., 
SPg, SP3, ASf-g-, and ASff. Field guns use powder. 

Ill Austria four kinds of cubical and parallelepiped powder are manufactured, 
viz,, ISiniii., 21iiim., 3 Slum., and 54mm. In addition to these there is also the 
7niiii., and the prismatic powder is used for large calibre guns. 

In Italy there is the 7-1 1mm. powder for field guns : for other guns five sorts 
of progressive and cubical powder are made, viz., 10mm., 15niin., 22nim., 40mni., 
and the stiH larger 60nnn. 

Powder used in Guns of Medium Calibre, 

Germany , — For 10* 5 cm., 12cm,, and 15cin, long guns prismatic powder of 
low density, pattern 1868, C/68, is used. 

Prismatic poivder C/68 has a density of 1*65 to 1*68 and is in hexagonal 
prisms, with seven iiarroiv holes. The prisms are 25mm. high, and the diameter 
of the circle described about the base is 40mm. Diameter of holes 4’ 5mm. 
Weight, of each prism 38*4 grammes = 26 to The kilogramme. 
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jfance^ — Cq is used with 9cm. and 9*5em. gnus. Tlie grains are fiat, about 
8 mm. thick, number of grains to tlie kilogramme 625-650; density 1'755 to 
1*770. 

SP^is paralieiopiped powder in irregular grains, and is used for 12 cm. and 
15 'Bern, siege guns. The grains are 10 mm. thick; their other dimensions being 
13-20mm. ; number of grains to the kilogTamme 340-360; density 1*785 to 
1*800. 

SPg, a paralieiopiped powder, is used for 10cm. and 14cm. guns for sea 
service, the grains are ISmin. thick, their other dimensions being 17-21mm. ; 
number of grains to the kilogramme 105-110; density 1*810-1*820. 

SP 3 is a still coarser powder for 16cm. and 19cm, naval guns. It has 
paralieiopiped grains 26mm. thick, with other dimensions 34mm. Humber of 
grains to kilogramme 19-20 ; density 1*820. 

The last three sorts are also used in some of the large calibre guns. 

The naval guns are not limited to these kinds of powder. In addition to the 
powders of Trench manufacture, the naval artillery used to order powder from 
the Belgian pounder factory at Weteren. These orders are now discontinued, but 
considerable stocks remain on hand. The Weteren powder was cubical of the 
following sorts, the figures indicate the limits of the dimensions of the grains in 
mm.— W 10/13, W 13/16, W 20/25, W 25/30, W 30/38. 

Anstria. — The follomng powders are manufactured in the Austrian factories 
(that of the government at Stein, and the private factory at Telixdorf) for guns of 
medium calibre ; they have irregular cubical grains : — 

( 1 ) . Cubical powder of ISmm. for 12 cm., 15cm. long siege guns and for the 
18cm, short gun of 12*4 calibres. Density 1*68-1*70. 

( 2 ) . Cubical powder of 21cm. for 15cm. naval and coast guns (length of gun 
27*3 calibres). Density 1*68-1*72. 

Tor mortars of 9cm. the small grain artillery powder of 1-1* 5mm. grains is 
used, aud for those of 16cm. and 21 cm. the 7 mm. cubical powder. 

Ital ]/. — Tor guns of medium calibre, the following paralieiopiped sorts of 
powder — the so-called progressive powder — are made at Tossaiio : — 

' (l).::Tor the IScm. bronze and 15cm. short gun. Tliickiiess of grain 10mm. 
other dimensions 15 mm. Humber of grains to kilogiamme 420-450. Absolute 
density 1 * 70 . 

(2), Tot 12cm. and 15cm., long strengthened guns, and for the 19cm. guns 
(length of bore 20*9 calibres), progressive powder in tlie form of obiicme 
parallelopipeds, thickness 13mm., other dimensions 20 - 22 iiiin. Humber of 
grains to the kilogramme 140-150. Density 1*72-1*75. 

Tor siege and fortress guns the following powders are Used.— ( 1 ) 
large grain, ( 2 ) prismatic of ordinary density, and ( 3 ) for mortars and guns of 
the old pattern, fine grain gunpowder, the so-called artillery powder. This last 
is of low density, 1*60-1*625, and the size of the grains is from 1* 3mm. to 
2*4mm. 

^The large gram powder has grains of 6 -lOmm, ; 75 7^ saltpetre, 10 7^ sulphur, 
15 /q charcioal. Density 1*66— 1*70. This powder is used in S-inch and 9-inch 

mortui’s. Ihe heavy G-incli giuij and the S-inch screw lightened gun fire pris- 
matic powder of ordinary density. This is identical as to size of grain with the 
German powder of 1868 pattern, but the density is somewhat higher, viz., 1‘69. 
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The following table gives the results obtained with the different kinds of powder. 


Nature of Gun. 


Calibre 10*7cm. 
Eengtli of bore 
32’6 calibres. 


6-in. j Calibre 15*2cm. 
lightened Length of bore 
gun. j 17 calibres. 


f height 25nim. 

6-m. j Calibre 15*2cm. Prismatic diam. of base 

heavy Length of bore ordinary 40mm, 

gun. I 19 calibres. density. 26 grains to 

kilogramme. 


Powder. 

Weight: of 
charge. 




Dimensions 
of grains anti 
No. to the 
kilogramme. 

Absolute 

density. 

o 

© 

y 

*43 

!§ 

jq o 

53 g 

*•0© 
'A O 
M-c; 
k 

3 

m 

m 

© 


- 

lb. 


lb. 

f.s. 

tons 



7*23 

1 

T 

38*4 

1308 15*6 

6-10-mm. 
3000-4000 
grains to the 
kilogramme. 

1*66 
to ^ 
1*70 

:7*67 

1 

9*6 

73*4 

1089 

II 









83-1 1463| 14 


10*5 cm. ( Length of bore 1 
long gun. 24' 5 calibres. j 


8*2 135*3 lo58jl3-9o 

4-0 


long gun. t caiiores. height 25mm. 5*is lo- 

^ n ri in A diam. of base 

12om. f Cahbi’e 12-Oom. 40mm. 1-63 

long gun.] Prismatic 26 grains to to ^ 9*9 i, 36*2 167314' 

^ 2^-3 calibres. c/68 kilogramme, 1-68 3-6 

16cm. f Calibre 14-9om. ctanek). 1 

loBggun.J^-.ft^S- J ,16-4gi87-3l47617' 


16cm. 
long gun. 


yi5*4 87‘6 1476 17*76 


90mm. I 
.gwn. I 


Thickness 
8mm. Other 

Parallelo- dimensions 8- 1*765 

' piped. C/2. 14mm. 626- to 

650 grains to 1*770 

khogramme. 


/o 17*0 164210*6 


Thickness 
10mm. Other 

155mm. ( Length of gun Parallelo- dimensions 
siege gun. c 24*8 calibres, piped. SPi lS-20mm. 

340-'360 grs. 
to kilog. ' 


19*3 A SB'S 149212*6 
4*6 .■ 


10cm. ( Length of bore 1 

LS. gun. t 26*8 calibres. ! 


14cm. C Length of bore 
S.S. gun. 1 20*7 calibres. , 


Thickness . 

T 5 ,, , 13inm. Other t.otA 
ParaUelo- dimensions ^ J 

105-110 grs. ^ 

to kilog. ^ 


r 9*9 :i 30*9 1640 14*46 
s 3*1 j 


^ ■ 61*7 1626 13*8 
4*6 


Thickness 

16cm. C Length of bore Parallelo- 26mm. Other 
i.S. gun.l 21*5 calibres, piped. SPg dimensions 
^ ^ 34mm. 19-20 

grs. to kilog. 


1*820 36*3 1 99*2 1607 12*6 

2*8. 
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Mature of gun. 


, 12cm. ] 12'Oem. 

siege gun. j 5!f 

^ 2b*7 calilbres. 


loom. C 14*0cm. 

siege gun. 


< Xength of gun 
^ 24*2 calibres. 


Powder. 


Sort. 


1 


'^Veigbtofp^T'* f 

. enlarge. 1*8 » | | 

^-Dimensions' U 

of grains and Absolute "S 1 fSl |2 g i 


Ko. to the density, j "g 
Isilogramme. ' i 


^ Cubical, r 

13mm. ' 


|ib. 

'lo-e 


15om. J length of gun 
coast gun. i 27-3 calibres. 

Cubical. 

16cm. C 

coast gun. \ 

Cubical 

brown. 

12cm. ( 

siege gun, 1 

[ “ 
Cubical 
brown. 

12cm. r Calibre 12em. 
bronze < length of bore 
gun. (. 21-6 calibres. 

Parallelo- ■ 
piped. 

Progressive. ^ 
] 


Sides 21mm. 


1-68 j 

to 


J j Ib. I f.s. jtOE, 

sTj tee-sliroeiii-i 




1 


1*69 

to 

1‘70 


Sides 21mm. 


Sides 13mm. 


Tbickness 
lOmrn. Otbe 
dimensions 


1-753 


1 

■3*9 j 

I 

1 


|69*4 


32*6 


3*S 

1 


3*4 


1-70 


N 

1^ 

1.^ 


12om. f Calibre 12cm. 
strength- j Length of bore i 
ened gun. C. 21*6 calibres. ' 


d542jll-6 


'81'9jl55s!l3*3 


112*4116401 


IM 


I 


11*5 


7*9 


36-8 16831 


10*4 


36*4 


16cm, r Calibre 14‘9cm. , 
strength- < Length of bore i 
ened gun. (21*4 


I Parallelo- 
^ piped, j 
I Progressive] 


D4 calibres. 


I Thickness 
1 13mm. Other 
dimensions 
20-22mm. 
140-150 grs. 
to 

kilogramme. 


146o!i3*‘ 


1*72 

to 

1-76 


9*9 


1 

3*7 


i36-4 


1587, 


19*8 


1 

3*4 67*2 


!i689 


15*1 


POWDEE FOE IARGB CALIBEE OUNS 

Since 1875 prismatic powder CI7K 1 ,. b 
density, 1-750-1-77, with one fire-lioleVin^™ r’ * ! adopted, of high 
height of 36mm. and a chameto of The prisms hare^ 

slightly larger than that manufactured in ms This is 

with diameter of circumscribed circle of 40mm a height of 35mm. 

gram IS 41-6 grammes, density 1-766 • munbe^S' ordinary 

■ guns given in the subsequent table Wogramme 34. 

gives better results tlmn the black, and tLefoS P™^ powder 

necessary, especially in the louo- 4“® .i® ^°™er is recognised in beins- 


lactones 1 450 tm^o V.-P 4.1 • ; p 

Irmice. — Several sorts of gi-ained powder "of n i P°u'‘ier- 
form are used in large calibre gims iifihance ^ PyaJlelopiped or almost cubical 
been fixed upon for the highest calibres of powder has 

powders, but prismatic powder is recna^'.oi dictated the iise of e-ram 

factory has successfully manufacturcdC^^^ The Sevmn 
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SPg is used in 24ciia. L.S. cast-iron strengtliened guns of 1870 pattern. 

SPg is used for 24cm, steel strengtliened guns of 1875 pattern, but it does not 
give sncli good results as tlie AS 30/40 made by tlie Sevran factory. 

AS 30/40 is specially used in 27cni. and 32cni. guns. Its grains are of 
parallelopiped form oOiiim. tliick, otber dimensions 40mm. AAimbm of grains to 
tlie MlogTaiiime 13-14. Density I* 80-1* 810. 

xAS 35/40 is made at Sevran for 34cm. and 37cm. gnus of 1875 pattern. It 
lias nearly a cubical form, tliiclaiess 35mni., otber dimensions 40mm. Number 
of grains to Idlogramme 116. Density 1*83. 

Austria , — For gnus of large calibre powder is mannfactiired having grains of 
parallelopiped form. (1) of 3 8inm. height, and base of 31x31min. square, (2) 
height 54mm., base 45 x45min. square. The density of the former is 1*790, of 
the latter 1*780. 

The Austrian Artillery is not contented with this grained powder for large 
calibre guns, and continues nialdng experiments with the German prismatic pow- 
der C/75, with one fire-hole, density 1*77. 

For the long steel 28ciii. guns ordered from Knipp's works in 1883, bronm 
prismatic powder of foreign inaiiiifaetiire is adopted. Dp to 1886 the German 
manufacturers had received orders for 145 tons of broivii prismatic powder from 
the Austrian G-overmiient. 

Half . — For guns of large calibre, powder of the following kinds are made at 
Fossaiio. 

1. For the 24jcm. short gnii the same progressive parallelopiped powder is used 
as with the 12cm. and 15 cm. long guns. 

2. For the 24cm. long gun a cubical powder is made, the so-called ^ ‘dacli’’ (bones). 
The grains are cubes with smooth sides of 9 to llmiii. Nimiher of grains to 
kilogramme 485 to 515. Density 1*77 to 1*80. 

3. For the 32cm. gun there is a powder in the form of oblique parallelopipeds, 
40min. in height, with base of 50 x 50mm. square. Density 1*77 to 1*80. The 
same kind is used with the 100 ton cast-iron gun of Tiiiiii manufacture. 

4. For the 4 Bern, gun (Armstrong 100-ton) there is the parallelopiped 60nim. 
progTessive powder, 4-5 grains to the kilogramme. Density 1*78. 

The advantages of the brown prismatic powder over the progressive are fully 
recognized by the Austrian Artillery, and there is an iiiteiitioii to establish a 
manufactory of it at Fossano ; but it is not known how far this has been carried 
out. 

Mimia . — For guns of S-in. 9-m. and 11-in, calibre the Eiissian powder works 
turnout prismatic powder of high density, pattern 1877. Dimensions of the 
grains are the same as in the powder of ordinary density, pattern 1868 ; the 
density is 1*76 to 1*78. The prisms have seven small fire-holes, like the low 
density powder. The number of grains to the kilogramme is 25. 

Experiments have shown the superiority of brown prismatic powder, and since 
1884 the Okhta powder factory has been engaged in trjmig to find out the 
method of making it. At the commencement of 1885, the factory produced a 
good sample of this powder, and in 1886 it succeeded in turning out 80 tons of 
brown prismatic powder. 

Black prismatic pow'der is manufactured at the Okhta and Sliosta works. In 
future the manufacture of prismatic powder will he carried out at the Okhta 
factory only. 

The following table gives the particulars of the powders used with large 
calibre guns in the principal foreign countries 


6 


Powder. 


Nature of Gfun. 


8:;in. gun. ( Calibre 20-3cm. 
Pattern < Length of bore 
1867. C. 18*9 calibres. 


TWeighfT 

jof cliai’'ge.| ■ 


Dimensions I I . j ^ | 

Sort. |:i'ains and Absolute I f j ^ -f^g 

»o.tothe density, i | ! '-i 

kilogramme. I ^ i 'S 


r I lb. I f.s. tone 

1 11 I 

60 j grg milSOS 9-6 


9jn. gun. r Calibre 22-9om. 
Pattern -j Lengtb of bore 
1877. i 18-8 caKbres. 


(Height of 
, prism 26mm, 

Prismatic Diameter of 
y high base 40mm. 


— ? , . ; .Lt.xucuui VJX X-/D 

g y base 40mm. to 

| « ll-in. gun r Calibre 27-9cm. 


I i 1 I I 
65 j ^ 280;i499|12‘8. : 


186 ^ I 604jl273 9*1 


ll-in. gun ( Calibre 27‘9cm. 
1 length of bore 
1877. (. 18‘8 calibres. 


132-1 660i 


jl476 16*6 


short i Prismatic, !25mm“1hlm 1^5 ' TT F 

short gun. i 19 calibres. C/68. |ofba6e40mm. 60 1 2201603 „ 

isstolKlog. 1‘68- 

21em. C length of bore f 

gim. I 22 calibres. 


gV-- : I 55 J: 238164217-4 

I {'totiSS” Alt"' ,1 
I ,p,i«.s..e 5 “; w. '“r. 

^ C/75. ^ 40mm. to ■<( 

28cm, f length of bore Dmm.othole 1-77. | 

1 mcaUbres. 24to THog. \ ^ S62 lodlS; 


28cm. ( Length of bore 

gun. \ 19*6 calibres, i 




m 

§ 

cj 


40cm. f Length of bore. 1 

gun, I 21 calibres. ^ 1716170320-9 

— — r: — 
au“- ^ MIomc. 1-810-1-820 617| gi 3171443W 

L 19-0 calibres. Parallelo- 19-20 to — 

piped, SPs kilogramme. 1-820 88 gtg 317 1622 il-6 

24cm. f 1876. 1 *' 7 ““ ' ^ 

gun. i L®ugth of bore T’ln’r.'L.v.r. i 

^ Parallelo. ^“3 ^4®®® 

— — — 1 -V piped AS <liuiensions ^660 

f Paf-.f-Afn iQ^rn 30/40. 40mm. 1 „ 


106 i 3171635 9-8 


g 27cm. f 1870. 30/40. 

gun. 1 Dengthofbore 

^ t 17-4 calibres. kilogramme. 


gun. 1 •"®ugth of bore I 
L 17-4 calibres. I 


14^2 ^3 476160717-1 


T. . -D IT, , ■ Thickness — 

34cm. ( l^a^tern 1876. Parallelo* 36mm. Other 
gun, j ki^ugth of bore P^P®u, almost dimensions i 

(. IScaUhres. 40mm. 1'83 309 4 926163418-4 

a.6 36/40. 11-12 to ^ 


AS 36/40. li:i2“to 

1^*1? ^ . 


g 

o 

O 

ISTatur© of Gim, 

Powder. 

"Weight 
of charge. 

'o 

ra 

13 

o 

*53 o 

Initial Velocity* 

Pressure, 

Sort. 

Dimensions 
of grains and 
No, to the 
kilogramme. 

Absolute 

density. 

"o 

.t 

H 

« 

m 

\D 

28cm. 7 

coast gun. 5 "* j 

Parallele- 

piped, 

38x31x31 

Thickness 
38mm. Other 
dimensions 
Slrnm. 

1'790 

Ih. 

132 

1 

4*2 

Ib. 

658 

f.s. 

1668 

tons 

17*7 

Parallele- 

piped, 

64 X 45 X 45 

Thickness 
54mm. Other 
dimensions 
45mm. 

1*780 

132 

1 

4*2 

558 

1539 

17-1 


1 24cm. f Lengtli of bore 
short gun. \ 17*7 calibres. 

Parallelo- 

piped, 

progressive. 

Thickness 
13mm. Other 
dimensions 
15mm. 
140-150 to 
kilogramme. 

1-72 

to 

1*75 

62 

1 

5*4 

330 

1346 

13*1 

24cm. C Ijengtli of bore 
long gun. (. 21*9 calibres. 

! 

Cubical ! 
dacii.” 

Sides of cubes 
. 9--llmm. 
485-515 to 
kilogramme. 

1*70 

to 

1*80 

62 ' 

1 

5'4 

330 

1427 

13*1 

32cm. ( Length of bore 

gun. <. 19*9 calibres. 

Parallelo- 
piped, j 
40 X 60 X 50 

Thickness 
40mm. Other 
dimensions 
60mm. j 

1*77 

to 

1*80 

187 

1 

4*1 

772 

1493 

13*1 

46cm. 1 

(lanXnr, 1 bength of bore 
Ai^- 1 26 calibres, 

strong). J 

Parallelo- 

piped. 

4-5 to 

kilogramme. 

1*78 

772 

1 

2*8 

2001 

1834 

18*1 


This Table includes no data relating to the results obtained with brown pris- 
matic powder, -which all countries use with several of the large calibre gims. The 
results of the comparative trials of brown prismatic powder and of the black 
powder used in the Service were given in the Bussian Artillery lotirnal of July 
1885. 




JOTJENAL BES SCIENCES MILITAIEES. 

TEANSLATED BY 

CAPTAIN W. P. THRING; R.A. 


Artillery before the Battle. 

All military miters agree in saying that, in a battle, the artillery should open 
fire as early as possible in the action and from the greatest possible number of 
pieces. Its role at the commencement of the struggle is to engage the enemy’s 
artillery, and to cover and support the deployment of the infantry. If the 
batteries are superior in number to thpse of the enemy, and if they shoot quickly 
and well, the effect of their fire will be terrible. 

In this essay we do not intend to speak of fire, but only here remind our 
readers that of two batteries which open fire simultaneously, the one that finds 
the correct range quickest, will have a considerable advantage over the other, 
Neither will •we discuss the advisability of rapidity in taking up a position j 
opinions are very much divided on this point, though it is indisputable that, 
provided the first shot is well and correctly laid, the sooner it is fired the better. 
As to the necessity of bringing a large number of pieces on the field at once, it 
carries with it that of causing the batteries to move rapidly. This preliminary 
march of artillery forms the subject of this paper, which is written with a view 
of leading our artillery officers to study this problem, — How to bring the 
artillery on the field of battle at the right time.” 

Our batteries take up their positions well, they fire, under difiicult conditions, 
with remarkable quickness and precision; but are they capable of covering 
long distances at a trot ? The gallop has recently been introduced into our 
inanceiivres and evolutions, but would it not be wiser to give up this showy pace 
which it is impossible to keep up for long, and to teach the batteries to travel 
long distances, on more or less difficult roads, at a rapid pace. We propose to 
discuss this point, and to endeavour to point out a regular course of training 
by which to arrive at the required result. This essay onty deals with field 
batteries, our horse artillery batteries have a different system and are, in con- 
sequence of their organisation and independence, put through a daily training 
which we are sorry not to see carried out in the regiments of field artillery. 

We will show further on by figures, and numerous examples from the -^var of 
1870 also show, that a battery which wishes to open fire at the right moment 
should be able to cover 15 kilometres (Of miles) in an hour and a quarter. 
Very few of our batteries are able to move so rapidly ; on service all would do 
so, l3iit they would arrive exhausted, and the vigour of their fire would suffer in 
consequence. Should they, when in action, receive the order to advance another 
two kilometres, they would have to do it with teams that were tired and blown, 
and consequently this advance under the enemy’s fire could not be done at the 
rapid pace which is essential to its due performance. We must not therefore 
count on the excitement of the moment to overcome these difficulties, and to 
make great efforts ; we must prepare in time of peace, and with this object every 
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battery slioiild be trained to make long marches, to cover considerable distances 
at a trot' before coming into action and then, after firing, to advance at a rapid 
pace to a fresh position at some distance. 

Every year each battery should, at its inspection, carry out the foliovdiig 
operations!: — Starting from a distant cantomnent, arrive at a trot on liie practice 
ground, fire so many rounds (finding the range, correcting tJie elevation, ^kc.), 
change its position and fire so many more rounds. If the practice is good, if trie 
greatest order is kept in the battery, if the teams are not lired, die bartery is in 
good order; but if these conditions are not fulfilled, it is not tit fcr active service. 
Whether it is fit, should, so to speak, be the chief object of the iiis])ection, 

1. — Maeghes Time of Wae. 

We have laid down the principle that a battery should be able to make rapid 
marches of 15 kilometres. To see the necessity of these marches, it is only 
necessary to read the history of the war of 1870, and to open oiir regiihitiotis as 
to armies on active service. The first . will give us facts proved, by expCTieiice, 
and the second will show us that in the future our batteries vrill Jiiid tiioinvolves 
on the day of battle, under the same conditions as the Gfennan ball'ciies in 1870, 
and that consequently, they should be able to perfoiiii eqnrriiy diilicaft niarclies, 
we shall also see that batteries should he in a position to make lureed niareiics of 
60 kiloiiietres (37 miles). In the first battles, which were broiud-t aboiir by tlie 
troops meeting, the deployment of the Grerman artillery was di'i’rirult to carry out 
quickly, since' it had not been foreseen; nevertheless, the art Hie ly afjpeared in 
force early in the action. When the infantry deboiiclied ou t.iie field of liaitle, it 
deployed under the protection of a considerable number of ru'iis. Th,iis at 
Woerth, 108 guns placed between Gursdorf and Guiistett prirtecl'od the deploy- 
ment of the Ytli Corps ; on the 16tli August, 21 batteries opeiied tire at tlie 
commeiicenieiit of the action. 

In the battles where the G-ermans took the offensive, the masses of artillery 
engaged were still larger ; at Saint Privat, the artillery line at one time consisted 
of 50 batteries ; at Beaumont, 180 guns were in action an hour after the 
commencement of the engagement ; at Sedan, the artillery aiT'ived early on ail 
sides, was reinforced during the action, and towards the end of the battle the 
number of guns was 540. 

: To bring such masses of artillery into action, it was necessary for them to' 

, cover considerable distances at a rapid pace, and that often after ii faliiy long 
march. Thus on the 16tli August, , the Corps Artiilary of the llkil Corps k4‘t 

■ Pagmy early, received at 10 o’clock the order' to advance to TtouvHIc, a ilikiaiice 
. of 11 kilometres over embanked roads which were ' in bad comliiioii : the field 
batteries doing the distance in 1| hours. At Beaumont, the wlicsle o.f the 

■ artillery of the IVth and Xllth Corps opened lire .at tlie. end oi an lion?, altlioiigk 

■.tlieIVth Corps had to pass tliimigh a forest by two narrow roads, wriirk rendered 
its deployment difficult. ; at Sedan,' the Corps "Artillery of tl:e Aiurd Corps left 
Carignan at a trot and was joined at Emncheval by iwo divkional batierles 
coming froiii' Sachy, these batteries kept up the trot as fir Ub Tiilers-Cermp' ami 
after a rest of ten minutes cliinhed a scarped height ; these livJ 1i\rn lie d 

15 and 18 kilometres at a trot : in the some battle, the Corps Ariiilery of the 

. Xllth Corps began to trot south, of Boiizy, and travelled 8 kilometres at this 
. pace to take up its position east', of the valley of Givoniie ; the Xltli Corps 
arrived at the ^ defile of Saint Menge at 10 o’clock, the artillery advanced and 
came into action at 11 .o’clock, the' batteries only taking one, hour to traverse 
6 kilometres of narrow defile. 

Thus the German batteries often had to cover long distances on the day of 
battle, and did so quickly. It was no novelty for them : at Koiiigratz, the 
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artillery of tlie O-iiard Corps trotted from KettendoTf to Jericeks 2 3-| kilometres, 
in a iiioiiiitaiiioiis country. Tiiese long niarclies at a trot are not tlie only ones 
tliat the artillery is called upon to imike, it is fnitlier liable to liare to make 
foiCen marclies, i,e.^ to trriYei in a day distances of more tluiii 40 kilometres. 
Hlionld a body of artillery receire tlie order to advance to reinforce tbe artillery 
cl aiiotber corps already engaged, tlie distance it lias to inaTcli is often consider- 
able; on tlie IStli August j tlie 1st Battery of tbe G-iiard inarelied 5 If kilometres, 
from Bermeriiig to Dieiiloiiard, .and foiiglit in- tlie evening. Wlien tbe artillery 
belongs to an Ariiiy Corps held in reserve, tlie distance it bas to inarcli is still 
greater, and in order to arrive opportunely on tlie field it must move witli great 
rapidity. On tlie 6tli August, tbe Corps Artillery of tbe Illid Corps arrived at 
Ottweiler, after a marcli of 224 - kilometres, received tlie order to advance to 
Sarrebriick at 3 oklock, started at half -past 8-aiicl marclied 84 kilometres, tbe 
field batteries doing tlie distance in 44 bonis. 

Tbus, ill 1870, tlie G-erinaii artillery made forced mar dies to arrive on tbe field 
of battle ; it often covered long distances in a short time, it alwaj^s brought a 
considerable number of batteries on tbe field, so much so, tliat on several 
occasions some batteries could not find room to come into line : this liappened at 
Spiciiereii ; at Seckii, 18 batteries of tlie IVtli and Xlltb Corps were thus 
situated, indeed in this battle only foiir-iiftlis of tbe guns of all the Army Corps 
present were in action. 

Would our artillery have to make similar inarclies in any future war ? Yes, 
and to prove this it is only necessary to read the regulations for armies on active 
service. In fact these regulations fix the position of tbe different artillery groups 
ill the coluiniis. It is when an Army Corps is inarcbiag on one road that the 
iast batteries are very distant ironi the bead of tlie column, and hence this is the 
most interesting case to study. We must reiiieinber that in this coliiinn, two 
batteries iiiarcli in rear of the troops of the advanced guard, two batteries in rear 
of the leading battalion of tbe main body. The Corps Artillery at' the bead of 
tbe 2iid Division (one of the horse artillery batteries may be detached •with the 
cavalry covering the front). Dour batteries are in rear of the 3rd Brigade. 

When the action is cominenced by the advcaiiced guard, the order to advance is 
at once sent to the batteries ; when they disengage tlienis elves from the column, 
■on receipt of the order, the distances they have to travel are : — For tbe two 
batteries of the advanced guard 1425 metres (1558 yards) ; for tbe two other 
batteries of the 1st Bmsioii 7270 , metres (7950 yards); for the field batteries 
of the Corps Artillery 11260 metres (12315 yards); for tbe four batteries of 
tbe 2nd Division 15045 metres (16453 yards). These numbers are calculated for 
tbe leading carriages of each group, and on the supposition that tbe position they 
have to take up is level with the point where the bead of the main body of tbe 
advanced guard was when tbe order to advance was sent to the batteries. ■ 

Let us now see the times taken in traversing these distances, and let us 
suppose first of all that the batteries march alternately 10 minutes at a trot 
and 10 minutes at a walk, at tbe rate of 240 metres (263 yards) per minute for 
the trot, and 110 metres (120 yards) per minute for tbe walk, iiiakmg an average 
rate of 104 kilometres per hour; rve find the times are: — 

6 minutes for tbe advanced guard batteries. 

41 „ ■ „ batteries of the 1st Division. 

' 1 hour 4- „ 3 , Corps Artillery. 

1 hour 26 „ „ batteries of tbe 2iid Division. 

But the trot of 240 metres a minute is a pace of maiioeuwe, and it is^ admitted 
that a column of artillery cannot possibly keep up this pace for several kilometres. 
Colonel Durand writing of horse artillery batteries, whose carriages are much 
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lighter than those of field artillery, says that the trot should not exceed 205 
metres 224 yards) per minute {de Vexemtion des marches des rcloaaes d'artiuJe 
Mevue d Jrtilhne, January 1887). Since however field artilk-vv Las not 
such long distances as the horse artilleiy batteries attached' to a division of 
cavaliy we may consider tliem to move at the same pace, or even at 215 mrtreJ 
(235 yaids) per minute. Taking 110 metres per minute for the tvalk and 205 
metres (^) and 215 meti-es {B) per minute for the trot, and supposfot the 
q 10 minutes alternately at a trot and a walk (averail pace (- 7 ) 

»«0 tates and (5) J.,50 Homete ,e, ban,) tl,. ,L. JiveS adi 

Tor the batteries of the 1st Division (J) 46 minutes (B) 43 minutes 
„ „ OoiTS_ Artillery {J) 1 hour 11 minutes {B) 1 hour 9 minute.s 
„ „ batteries of the 2 nd Division (A) 1 hour 35 minutes (B) 

1 hour 82 minutes. ^ ^ 

The batteries of the advanced guard, having a march of only six miiiutes to do 
can move at tlie pace of 240 metres per minnte. ’ 

To diinimsh these times, the distances traversed at a trot must be increased 
buppose the batteries do five kilometres at a trot for one b'lometet it ^ ii 

Tor the batteries of the 1 st Division (J) 40 minutes ( 2 ?) 39 minutes, 
s, „ Col’ps Artillery {A) 1 hour 2 minutes (B) 1 hour 

" " i“K *1 “1“ ‘ ™'“ w 

W F» (4 12-300 „,d 

Tor the battenes of the 1st Division 36 minutes {B) 33 minutes 
” ” minutes {B) 52 uiinutL.'^ 

” ” 9 mfoutl ^ 1 

distances at a trot with a short distance at a walk between. ^ ' - 0 two 

The batteries of the 1 st Division would do 

7270 metres at a trot in 35 minutes (jS) 33 minutes. 

The Corps Artillery : — 

5000 metres at a trot , 1 _ 

1000 » „ walk 11/00 metres (12,316 jurds) in 

5260 „ „ trot ... J 00 minutes (.5) 66 minutes. 

The batteries of the 2 ud Division 
7000 metres at a trot 
1045 „ walk 

„ trot 

and the consequent loss of distances are avoide^d tSoW J ' m ® 
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205 metres per niimite for long marclies, and in tliis way tlie instnictioii of the 
iiieii would he very iniicli complicated, as they would have to he tiuiglit to drive 
their teams at each, of these three paces ; for the pace will not he regnlaiiy kept 
unless the drivfM's imve been well broken to it bj' iinisieTons marclies. Ifeneo we 
consider that only two paces of trot should be allowed, viz., 210 metres ])eT 
iiiiimte and 2-05 metres per iiiiiiiite. 

As to the pace at walk, many ohicers consider that lit) metres per minute 
(120 jmrds) is too great, and ■ that it would be better to adopt 100 metres ])or 
minute, (109 yards) for the ivaik. Ys>e tliiiik oiir teams can very well iriarch at 
the regulation pace of 110 metres per iniiiiite. At this pace, there is no fear of 
the liorses going to sleep and consecjiieiitly falling, and moreover, the drivers 
having to keep their horses up to this pace are kept on, the alert. 

To iiirtlier diiiiiirisli the time taken by a group of batteries to get from the 
place wliere they leave the columns to the place of assembly, it ivoiilcl be 
necessary to diiiiiiiisli the clistraice traversed, and this could only be done by 
ciiaiigiiig the order of the troops in the coliunii. It is desirable that the Coriis 
Artillery slioiiid be able to arrive very early on the Held of battle, but its position 
in the eoliimii is determined by higher considerations wliicli are beyond tlie scope 
of tliis essay. Still we might cliaiige the order of the group of artillery itself 
when niaTcliiiig in coliiiiiii : the 12 wagons of the ist line which do not 
acco.mpaiiy the batteries into action, iniglit march together in rear of the group, 
and behind them, the reserves of the batteries ; in this way the time occupied in 
forming echelon vroiild be gained, and inoreover the battery, consisting during 
the advance of only 9 carriages and hence rendered more mobile, could execute 
the march more easily. 

In any case we see that in order that the whole of the artillery of an Army 
Corps may arrive on the field of battle in good time and in good condition to join 
in the strife, it is necessary that it should be able, without exhaustion, to cover 
15 kilometres (971 n'dles) at a trot, only walking for one kilometre. Therefore 
our bcatteries should be trained to keep up the trot of 205 metres a minute for 
8 kilometres, and after walking 1 kilometre, to again trot 8 kilometres. 

During a battle, the artillery is also called upon to execute other marches; 
wdieii it changes position to approach the enemy, it should do so at a rapid pace, 
especially wlieii advancing for the decisive attack. This advance under the 
enemy’s fire is possible, pimdded it is made at a rapid pace. The 6t,h August, 
13 German batteries advanced rapidly into the line of skirniisliers to share in tlie 
attack on Troescliwiller. On the 1 Sth Angnst, the artillery advanced, in spite of 
the fire of our skirniisliers, to prepare the attack on Saint Privat. In order to 
be able to carry out these advances at a rapid pace, i.e., at the pace of 240 metres 
per minute, tlie batteries must not have been exhausted by the march which lias 
preceded the fight, and therefore this preliminary march must be done at a very 
regular pace and the horses must do it without being fatigued. This result can 
only be obtained by putting the battery tlirongli a well planned training. 

II. — IhSTBUCTION — T llAINING. 

The training of the horses, and the instruction of the men who are to drive 
them, are two things that go liand-iii-liand, hence' we will consider them at tlie 
same time. At first, the powers of the horses , should be husbanded, and too 
iTiiich must not be expected from the drivers . who are not at home on their 
horses ; later on, both horses and drivers should be able to perform duties snch 
as ivould fall to their lot on active service. During the greater part of the year, 
the training consists of marches, the length, pace, and difficulties of which are 
gradually increased, but not so as to render them fatiguing to the men or the 
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lioTses ; it is only hi the last stage of the iiistTiictioii, during practice and : the 
man ceiiYi’es, that preparatory marches for action and forced marches are to be 
practised. 

Sinc (3 ilie training of the horse goes on. siniultaneoiisly with t.liat of the driver, 
ilie {'inie devoted to the one is of profit to the other, and diiriiig these traiiiing 
marches the men will learn their duties as drivers and E'os. 1 better than at 
driving drill and brigade evolntions on the drill field, which take up a great deal 
of time and which might well be diminished. 

We tliink Unit instruction by batteries is the best for practical purposes, the 
hrajor being independent, and having men and horses at his disposal, can devote 
most of tlie time to manoeuvres which are a direct preparation 'for active service, 
whilst brigade drill leads to combined movements, and too inncli iiiiportance is 
attached to parade movements which find no application on the battle-field. 

Let us now see how the instruction of the drivers, and the training of the 
horses can be best combined so as to obtain the necessary results as pointed out 
in the preceding portion of this essay. The instruction begins with driving dTili, 
goes on with drill by divisions, batteries' and brigades, then to maiimiivres over 
broken ground and practice, winding xip with the autumn iiianauivres. Siiinlariy 
the training of the horses commences as soon as they are harnessed to tlie 
carriages, and it is at the. aiitninn manaiuvres that the residts ’wldch have been 
obtained are manifest. 

The march in colmnn is the movement with wdiicii w^e are most concerned. 
The instnujiion should be given on the road from the barracks to the drill field, 
the carriages being formed into small groups, each under an instructor. The 
great points to observe are, regularity of pace, and correct preservation of 
distances, tlie drivers ' being taught to wmrk .their horses eweiily, and to spare 
them all iimiecessary fatigue, to keep tlie'iii in draught, and .not to use the whip' 
unnecessarily. 

TI)e length of tliese inarches depends on the distance of tlie'^driil field, hut if it 
is less than I kilometre from the barracks, a circuit of the field should be made 
to bring it up to that distance, and in any case, the road should be measured, and 
marked ai every Inmdred metres. . At first, the ■ greater part of the distance is 
done at a walk, the weather being often cold, the young soldiers not being at ease 
on their horses, and moreover because this pace is the eas,iest at which to instruct 
the men, who ha^n a great deal to learn. Thus in a distance of 1500 metres, 
500 at a walk, 200 at a trot, 500 at a wnlk, 200 at a trot, 100 at a walk, would 
be tlie divisions, great care being taken to keep the pace of 110 metres per 
minute iV>r the walk, and 205 for the trot. 

.During tliese marches- each pair should be alternately harnessed as .wheel, 
centre and lead, the riding and hand horses being also constantly changed, the 
powers of tlie hor.ses being thus more evenly developed. 

During tlie drill by di\fisions, each dmsion forms an independent group on the 
march, eacli 'No. 1 giving individual instruction to his drivers ; the length of the 
trot is gradually increased till, the distance is covered thus, ,300 metres at a walk, 
1000 metres ai a trot, 200 metres at a wnlk. ■ 

During battery drill the group becomes Targer, consisting of from 9 to 12 
carriages; great care should be exercised to prevent any loss of distance, for if 
any iiifrcase in length is tolerated in a small column marching on an easy road, 
what will be the loss of distance .when the column is a long one, and the road 
cMificmlt ; tlierefore, no increase of more than f a metre should be allowed in the 
ciiMiaiice between carriages* ' 

During thtj last fortnight, of ■ battery drill, the men and horses should be in 
marcliing order; the men, to accustom them to wmrk witlioiit being incon- 
venienced by their dress or kit;, the horses, to accustom them to their full load ' 
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Wliilst tlie bat ter j is at a walk, the fastening and arrangement of the kit is 
carefully inspected, and the iiieu are instructed- in the precautions necessary to 
aYoid galls caused by the kit , or harness, and that they cannot be too careful in 

the putting on of the kit. 

Biiriiig the period devoted to brigade drills, the same system is followed, .the 
intervals between batteries are carefully observed at the start, the leading 
carriages of each battery are taught to keep a very regular pace, and the 
Teinaiiiiiig carriages to keepwell closed up. Marching in column of divisions 
(close interval) slioiild be practised, this formation being laid down for use when 
the road is wide enoiigli. , 

The next portion of the instruction is marching and moving over various kinds 
of ground, passing obstacles, broken ground, &c., to which is" joined the selection 
and ttikiiig up of positions ; these movements being made on varied and often 
diijicuit grciuid, ead for more exertion on the part of the horses than the 
preceding marches which have all been on high roads or on the drill held,: 
coiiscfjiieutbt the distances traversed at a trot must at first be somewhat reduced, 
but B a Quid Laen be again gradually increased till the whole distance marched 
reaches 8, 10, 1:3 and up to 15 kilometres. During this period combined 
iiicjKeuvres with Lie other arms may he practised, and the battery be exercised at 
marchiiig in coLimn with infantry, passing the infantry on the march ; this latter 
iiiovenieiil reipiires ccjofid superintendence, all disorder must be avoided, for the 
caliiiiiess ?;in[ rjider displayed by the artillery when advancing for action, will 
liave a Ijcnehn;:! eliect on tlie infantry. 

The tirdiiiiig is coiitimied during the practice, each day’s practice being pre- 
ceded i)y a marcii, tlic practice thus becoming a rehearsal of the battle, for since 
in a br.tde die artillery Tvd]} Inive to inarcli some distance before coming , into 
action, if. slioiild at practice do the same. The march preceding the practice is 
imulo as follows : ihe battery is drawn up at a distance from the firing point and 
ordered (:o ]n-oceecl by a certain route to a place of rendezvous in the iieiglibonr- 
hood of llie liriiig poliit ; on reaching the rendezvous, it halts whilst the Major 
reconnoitres and chooses a position, the battery then advances to the position, 
comes iiifxj tictioii and opens fire at once. The distance from the parade to the 
rendezvous is gmdiuiily increased as wull as the distance covered at a trot,' until 
at. the end of iiie :3nd week, the battery marches 13 kilometres, viz., 7 at a trot, 
1 at a walk ami 5 at a trot. During their individual practice the batteries are 
also exerc'ised .‘it changing position, trotting at the pace of 240 metres per minute, 
and over disi:iiices lhat are gradiialiy increased from 500 metres to 2 kilometres. 

Iluriiig tlie :?iid portion of the practice (which is carried out by groups of 4 
liattories') the gi’onps niarcli united, and act first as the batteries of the 1st 
Division ; two batteries representing the batteries of the advanced guard, on 
recoivLiig tlie oriler, niarcli 1500 metres to reach their position, the other 2 
])attories vddcli represent the remaiiimg batteries of the 1st Division, march 7500 
metres mid reiiiforce them. Later on, the group acts as Corps Artillery, 
marching 11,300 or 12,000 metres before coming into -action, finally, they act 
as liic bm'terics of the 2iid Division, and inarch 16 kilometres before reaching the 
point of action; in this case they -would march out over-night to the required 
distance and there bivouac. In all these cases, the marches should at first : be 
Fiiaiie by easy stages, increased daily until the batteries do the whole distance at 
a trot, only walking for 1 or If kilometres when about haK-way. 

This method of proceeding wdth the practice has many advantages ; many 
unforeseen diificiilties are brought to light ; the men and horses are trained to 
hard marches ; the battery learns its duty on service. Opening' fire on leaving 
one’s camp is a very different thing from opening fire after a long march, the 
morale Mi the troops is not the same in the two cases, the gunners are tired and 
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sliakeii l)v tlie iiiaTcli, tlie liorses are more or less fatigued, tlie eoiiditioiis under 
whicli ilic position for action is taken up are Ci_nite different. Tiiese marclies also 
afford a good opportimity for studying the method by which a group of batteries 
can advance for action with the greatest rapidity. 

When a group of batteries can execute these marches in good order and 
witlioiit fatigue, open lire calmly and rapidly, coiTectiiig its elevation quickly and 
can change its position at the pace .of 240 metres per minute, the group is ready 
for active service. 

In the interval before the inanceuvres, the horses should get long, slow 
exercise, this being the best means of keeping them in condition. If the group 
is to take part in the niancEUvres, it should make some marches as a preparation 
for tlie marches of concentration and strategy which form part of the inanmiivres ; 
the same principle of gradual increase in distance and pace must be observed in 
these marches. During the manoeuvres tlie length of tlie march depends on the 
operations, and no successive increase is possible, but the artillery should now 
show itself capable of overcoming all the difficulties which beset it ; the order 
with which it nnsrclies in column, the facility with wliicli it covers long distances, 
the rapidity with which it advances for action, the simiiltaneoiis opening of its 
lire, the rapidity of its movements under tire are so many proofs of its efficiency. 

In our mauccLinus it is often remarked that the batteries receive the order to 
advance loo late. It is for the artillery eoiiiniaiider to take the initiative when 
wtinieil In' the hring of the advanced guard that the action, has really begun. ; the 
sound of the ihing will often reach him niiicli sooner than an order brought by 
an orderly, and by advancing on liis own responsibility he gains a considerable 
amoiiid of time and ma.y arrive in good time to ■ support the batteries already 
engagcul ; ilnis at Saint Privat. tlie Corps xirtillery of the Prussian Guard, which 
was marching in rear of the 1st Iiifantry Division, started at a trot by order of 
its Colonel, and arrived and opened lire at tlie same time as the batteries of the 
1st Division. 

These marches can be executed hj a well tmiiied battery without the horses 
being very loueli fatigued, but care should be taken to ease tlieiii as much as 
possible; for instance, wiiy not disnioriid tlie drivers ivliilsi,. the battery is in 
ai'tiou especially when it is likely to immiii several hours in tlie same position ? 
There are inany sina,ll attentions that a driver enn give his horses at s'ueii a time 
which nri‘ also an occupation for him, and wlmii uiidor lire sio available iiieaips of 
keeping up the taoralt of the mzu Cioiild be ±U‘gk:<c(h Morev(‘r if the battery 
is called upon lo chacige its position, it sh.oiild fio sc at i!:e pace of 340 imetres a 
mimile, and r!serefo.re the teams should rest to bo I'a-ady for this fresii effort. 

Ill these cliauges of position the baCnrles advance wiiliout troubling iiieinselves 
about carriages wliich. are unable to .follow either an accident or .IVom tlieir 
teams being fatigued ; for it is bettor to arriye in action wi Ik one or more guns 
or wa,gorLS iic.HciGid, tliau to arrive too late. In fact it would often be advisable 
to syiid forward llie six guns alone, givirg them the iVesheci teams, iLc O^iiartLi- 
.\lT.»Sergeant In'ingkig o.i dm migom of f'o Im ime ; wlien biiey reach their 
|>ro])er liosiiieig llmee wagcu.s take po:,i Iwliiad Irm gius, ,jid ilie aiimnmition 
exj am i( led iimu ike giiii iiuJxrs is at once replaced. 

Aiku* the tight thv hors.es are given a good niBd and as long a rest as possible 
and are nulled the nexi eiay as ligbliy as cireinnsttmces will allow. 

Aft.er the maiianiTres the liorses get a jjeriod of rest, tlie rnarclies on the return 
10 cuiiioim.ieiiis are made by easy stages, and after their arrival they get only 
walking exercise, the distances being gradiirJIy reduced to from, 5 to 6 'kilometres 
a -da). U iho idan detailed in this pajjcr is followed, the horses have during the 
spring only liglit work ; in summer and autumn tlie work is heavier, the practice 
and the nmiiCL*u\res being two periods duruig whicii the work is hard, but they 
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are separated by a period of comparatiTe rest ; daring the winter the work is very 
slight indeed ; hence it will be seen that the work during the year is not excessive, 
and being progressive it is not likely to wear the horses out prematurely or to 
cause accidents, although at certain times the work is rather hard. It is this 
progression that constitutes the training we advocate ; by training we mean a well 
ordered and progressive amount of work which fits the horse for performing any 
marches required on service. This trainingin no way resembles the training in a 
racing stable, but we must remember that the results aimed at are different in the 
two cases. When going on active service we require horses well inured to fatigue, 
it is not one day’s hard work they have to perform, but to renew their efforts day 
by day for weeks or months. 

It may be said that it is expecting too much of the horses to make them, during 
the practice and inaiio3ii\Tes, cany out all the marches of wdiich we have spoken. 
We do not tliiiik that they will experience any excessive fatigue, and we think 
that, if executed w^ith care, they are less hard on the horses than the ordinary 
manceuvres. Will not a team which has been through a brigade drill of a couple 
of hours or so, be more tired than one that has been simply marching along a 
road ? The first wdll have been ino'vdng at a rapid pace, taking ground to the 
right or left, reversing, pulling up suddenly and again starting off at a trot, &c., 
&c., whilst the other Avill have been moving at a regular and steady pace without 
any abrupt nioYe:meiits to interfere with it, and we think this last team would be 
much less tired tlian the other oii returning to barracks. 

We think that we liave sufficiently demonstrated that the training we recom- 
mend would render oiir horses fit for the work required from them on service 
without roblriiig them of the freshness and healtli necessary to enable them to 
undergo hard work and long privations. 

HI. — Artilleuy Horses. 

We have pointed out a progression to be observed in the training of the horses ; 
by this training the muscles are developed, unnecessary fat is got rid of, the wind 
is improved, in short the horse is brought into condition. To . assist this result 
his diet should also be attended to, and as the work becomes more severe the 
ration given should be increased. Thus in winter and during the early spring 
the ordinary ration may be reduced by 200 grammes ; when the training com- 
mences the full ration slioiild be given ; in summer (the wmrk being harder) extra 
food should be given, as is at present clone during the manceuvres, G-reat atten- 
tion. must also be paid to hygiene, the ventilation of the stables and clothing of 
the horses must be carefully attended to, the legs must be the object of great care, 
the drivers learning to wush and dry them after work. Since our horses possess 
most of the qualities necessary for Artillery draught horses, they can, with care, 
he got into condition. It would however be advisable to increase the average 
height of our horses ■which is now 1'52 metres (14 hands 3| inches nearly), whilst 
ill Gerniaiiy it is 1*60 metres (15 hands 2i inches nearly). 

To Utilise the streiigtli of our horses to the best advantage, we should avoid 
burdening them -with useless loads, which are moreover a fertile source of galls, 
and hence we should like to see our service kit modified. Several experiments in 
this clirectioii have been tried and we hope they have been successful, and that 
we shall soon see our horses relieved of some of their load and our drivers more 
at ease on their horses; the training will then be easier and the reriiits more 
satisfactory.. 

The horses which are trained in a battery only form a small part of tlie estab- 
lishment on a war footing, and hence it might be thought that the training is 
useless, as the trained horses would have to be mixed with untrained ones 
obtained by requisition or otherwise, and unfit to do more than an ordinary day’s 
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woi'k ; blit we must not forget that in a battery, when mobilized, all tlie teams 
liave not tlie same amount of work to perform. Tims during tlie advance for 
action, a*s described in this essaj'’, it is enough if the guns and the wagons of the 
1st line are horsed with trained teams ; or even the guns and three wagons, but 
in this case the remaining wagons of the 1st line must he able to follow at a fairly 
rapid pace. 

Ill order that the horses of the battery may be carefully looked after and that 
the training may be a success, both the drivers and N.-C.O.’s must takenii 
interest in their horses. The organization by batteries is the best for obtaining 
this result, as the N.-C.O.’s take a pride in having their teams in good order and 
better than the other teams of the battery, and make the men look after their 
horses properly. It is further ad’^dsable to allow eacli battery to break and train 
its own remounts. The breaking to harness must be very carefully performed, 
the remount when first hooked in, should have a very steady horse along side 
him, and should he taught to go as either hand or riding horse, being fre- 
quently changed from one to the other. If the breaking is carelessly done, the 
horses draw unevenly (the impetuous ones doing too mnch and the lazy ones 
doing too little work), the off horses walk badly, do not answer to the hit or whip 
and draw by fits and starts ; a team made np of such horses would not be capable 
of doing much work and would soon be exhausted ; dining breaking a horse 
learns to work properly, during training to work for a coiisideTable time. 

Having spoken of the draught horses, it only remains to say a few words about 
the ofiicers horses. On service an Artillery officer should be able to get about 
quickly ; if lie wishes to pass along the line of carriages of which he has charge 
to superintend them, whilst the battery is at a trot ; if he has to advance in front 
of the battery to reconnoitre a position ; if he is sent by a superior officer to pass 
on an order ; in any of these cases, he must gallop, and he should therefore have 
a horse capable of galloping several kilometres. Moreover, on service, an officer 
mounted on a spirited horse with showy paces, exercises by this alone a good 
iiifiuence on the morale of his men, and to the fact of his being well mounted, 
increases his prestige in the eyes of the men. The reiiiomit depots should there- 
fore endeavour to provide the batteries with a sufficient number of horses, possess- 
ing the qualifications of strength, pace, and good looks, to ensure the officers 
being well mounted. 

In closing this essay we wish to point out that, witli short service, we must 
exclude from the instriictiou of the battery everytliing that has no immediate 
application on service. The instruction of the gunners must aim at teaching 
them to shoot, whilst the instruction of the drivers slioiild teach them to perform 
marches such as they would have to perform on active service, and in particular 
tliose^ marches wiiich artillery would have to make to come into action. From 
the first day the driver has a pair of horses to drive, till the end of the 
maiiceuvres, the instructor must not lose sight of the object to he attained viz., 
to arrive rapidly on the field of battle. 

Prince Holienlohe in his 12th letter on Artillery, says : Artillery must in its 
exercises ^ endeavour with all its might to render itself capable of coming into 
position ill masses and in good time, that is to say, it must he capable of getting 
over longj^iunw long distances even amounting to several G-erman miles (1 G-ermaii 
imle = 750(3 metres = 8200 yards) at a fast pace, whether marching in coliiiiiii 
of loiite, or as a battery in line.” 
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Notes on Fiiie of Abtilleiiy above Infantry. 

Some deplore, and it seems not witliont reason, tlie lack of practical rules wliich 
will allow artillery to judge readily when it will be possible for them to fire over 
tlie lieads of their own troops situated between the battery and its target. It has in 
fact bcMui adrnirled that, in many cases it is possible, and even necessary, for it to 
fire over its own troops, but it has not been laid down in a precise manner when 
slirapuel and eonimon can be tired, and when only tire ivith common shell is 
possible. Tills ^vmii should be remedied, and to remedy it, M. de la Fresnaye, 
for the Freiicii aiiillery, and Major Cornara and Captain Michelini for onrs, 
starting from the hypothesis that you should establish the minimum or average 
lieiglit at wliieh projectiles fired fiom artillery should pass over friendly troops 
posted in front of the batteries, propose several methods for finding out exactly 
’when tire is possible under the above named conditions. 

M. de la Fresnaye and Major Cav. Cornara give rules for finding approximately 
the ordinate of the trajectory at any distance from the battery; Captain 
Michelini proposes the addition of a column of new values to the range tables, 
])y means of which it becomes easy to find at what distance from the battery or 
from the taro-et the ordinate of the average trajectory reaches a certain height, 
which he himself fixes at 10 metres, at least for the 7 centimetre field gun. 

The rule suggested by M. de la Fresnaye is in truth a very simple one, but it 
is not applicaMe to our moimtain and field guns; the one ppposed by Major 
Cav. Cornara seems to me to be much less simple, as it obliges one to make 
calculations, wliicli in the majority of cases, one will not be able to do mentally. 
Fmally, the addition to the range tables, desired by Captain Michelini, wmuld not 
dispense with the necessity of making ^calculations, except in the one very rare 
case of friendly troops in the line of sight. 

For these reasons it does not seem to me that the solutions of the problem 
proposed up till now are destined to find favour with our field artillerymen, who, 
very rightly do not like to make calculations, and to be ahvays consulting the 
raiio-e tables, and even if they did like it they would not always have the time and 
calmness necessary for carrying out the operations suggested by Major Cornara 

and Cantain Michelini. , . ' 

If I do not make a mistake the distinguished ofificers who have in our service, 
occupied themselves with the question of the fire of artillery over obstacles or 
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fnendly troops, liave liacl m view, for choice, the solution of the problem of the 
fire of artillery above friendly troops near the batteries, and a proof of this is 
that they nialce no distinction ‘whatever between fire with common shell and fire 
with shrapnei, as they most certainly would, had their object been that of giving 
rales, a])plicn,ble also for Avhen the fiiendly troops are in proximity to the target. 

On Ihe contrary, from my point of vicAV, the problem which, it is most interest- 
i.iig to solve, in an easy manner, is that of fire over the very troops which are 
moving to the attach, especially when they draw near to the point of assault, 
hor winch reason I will occupy myself in preference with that problem, without 
however neglecting those of fire above troops not far from the batteries or 
situated on an obstacle wdiich obscures the view of the target, and I will seek to 
come from that to a rule wdthin the comprehension even of battery non- 
commissioned officers, and wdiich above all wiU take into account the formation 
of the ground without there being any necessity for making calculations. 

Independently of the greater or lesser simplicity of the rules proposed np to 
this time for iiiidiug the height of the trajectory at any given point from the 
battery, or for hud iiig at what distances from the battery or from tbe target it 
(the height) is greater or less than a determined cpiantity (namely that wiiicli 
is considered necessary in order that projectiles should pass over troops under- 
neath. without molestation) it does not appear to me to be convenient, as Major 
Cornara and Captain Michelini apparently consider to establisli. this distance, and 
to lay down that firing is not to take place when the projectiles may possibly pass 
at a smaller altitude. 

Finally this altitude should vary with the flatness of the trajectory in the case 
where one liiids oneself above the troops that one does not wish to annoy, and it 
should be greater as the probable dispersion of the projectiles is greater, in a 
vertical sense, at the distance from the battery at wiiicli the troops themselves are. 

For the first of these conditions a limit of height suitable for a gun with a very 
flat trajectory wnmld no longer be so with a gun with a rather curved fire, and so, 
in our case, a limit convenient for the 9 centimetre gun would most certainly be 
insufficient for 7 centimetre field and mountain guns. Since also the elevations 
of guns having fifty per cent of hits, and lienee a probable vertical dispersion, in- 
crease very rapidly with the distance, it is too evident that a limit of height 
convenient for fire over troops near at hand wmuld be altogether insufficient if 
the frieiRlly troops wxne at a medium or long distance from the batteries. 

From this I think we can deduce that one single limit of height is not enough 
for all our field and mountain guns, and is not enough either for one single gun, 
this last: fact being evident enough if one considers tlie moral effect alone that 
project lies passing over their heads can produce on troops. Finally, I consider 
that ihe effect produced on troops must be very different according as these find 
themselves nndcr the ascending or descending portion of the trajectory. 

In the first instance the projectiles are either not heard at all or else are heard 
when they have already passed and are a long way off ; in the second instance, on 
the oiher hand, they are heard coming, and they are then seen to fall a short 
distance off. Hence if one wishes to give a limit of height even for one single 
gun 01 U? must make a distinction betw^een the case of troops situated under tlie 
ascending portion of the trajectory, and that of troops situated under the descend- 
ing one. 

Admiitiiig^ in ihe mean time the small convenience of establishing the minimum 
height at which projectiles fired from a battery must pass over so as not to annoy, 
it becomes supiidliious to insist on the absolute inconvenience of prescribiim 
instead at what height the average trajectory should pass, the which would be 
ecpiivalent to an admission of the equality of the vertical dispersions of proiectiles 
for any range. . , ■ , . ' , ' 
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From tlie range tables of our fieid and mountain guns, as in fact, also from 
tliose of any gun, we see tliat wMlst tlie limits of probable vertical dispersion of 
projectiles increase very rapidly as tlie ranges increase, those of dispersion in 
depth increase very little with the increase of range. Tlierefore it seems” to me 
to be more logical to lay down that shells thrown over a body of one’s own troops 
should fall at a certain distance beyond them, whatever be their distance from the 
battery, than to fix the height above the troops that the projectiles ought|to pass. 

This too is certainly more convenient, for in the tangent scales of our Field and 
Mountain gims being also graduated for distances, it is possible to find practical 
rules sufficient for every circumstance without the necessity of making calcula- 
tions. 

The artillery should be able to assist with energy the infantry as they move to 
the attack, accompany ing tlieiii with their fire, up to the time that the latter 
arrive at least 300 metres from the point of assault (para. 163, Tactical Instruc- 
tions for Field Artillery). On the other hand, given favourable conditions, when, 
that is to say, it is easy to distinguish one’s own troops from the enemy’s, and 
one can see the point where one’s projectiles fall, it is possible, and therefore 
imperative to coiitiniie the fire as long as such favourable conditions exist (para. 
268, Instructions above cpioted). Therefore, in the majority of cases, one’s troops 
moving to the attack of a position will be accompanied by the hie of their artillery 
up to the time that they arrive at a distance somewhat less than 300 metres from 
the point of assault, and so from the target, because in this phase of the combat 
the artillery must coiiceiitrate their lire exclusively on the point of assault. 

Besides, whilst tlie iiifantry are iiriiig, except under most unfavourable con- 
ditions of ground, it is always possible to distinguisii them from the enemy’s 
troops, for wliicli reason it will in tlie majority of cases he imperative for the 
artillery to contiinie its fire over the infantry as long as it sees them firing, and as 
the latter, wlien the ground over wiiicli tliey are moving is easy to pass over, do not 
cease firing till within about 200 metres from the enemy, and when the ground, 
on the contrary, is difficult they cease firing at a less distance, the artillery will 
in the first case cease firing when the infantry arrive at within about 200 metres 
from the enemy, and in the second they wrill still continne their fire, an operation 
which will be often, feasible because in tins case the conditions favourable for 
the contiiiiiaiice of fire will be given which are pointed out in the para, 268 of 
our Tactical Instructions ” already cpioted. 

Let us now see whether this is possible with our Field and Mountain Artillery, 
at least w’itli coiimioii shell. 

If it is admitted that with careful firing the deviations of projectiles caused by 
material errors in laying and elevation, are never altogether in excess of those 
correspoiidiiig to a variation of elevation of 5™, and which seems to me to be 
admissible even when firing is not carried on with much coolness, a body of 
troops between a battery and its respective target would never be molested by 
the fire of the battery wiien the lowest projectiles passed above it at least 
of the distance if the fire is from field guns and at least of the distance 
wlien the pieces are mountain guns. 

Now this condition is always and amply fulfilled, as we see from the range 
tables, not only when tlie friendly troops are below the line of sight and are at 
least 200 metres from the target but also when, whatever may be the position 
of the friendly troops -with respect to the line of sight, the elevation which the 
guns must have to hit the target is greater than that which they wmiild have if 
they were laid on the troops with an elevation corresponding to a distance of 200 
metres greater than the distance of the troops from the battery. From which is 
easily deduced the following rule which, as I take it, might be introduced into 
our instructions so as to facilitate the carrying out of the fire of common shell 
above one’s own troops. 
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Wlien firing common shell, if there are between the battery and the target 
friendly troops of the possibility of molesting whom one is afraid, lay the guns 
on the target, as if the friendly troops did not exist, and fix the tangent scale of 
one or more guns at the elevation corresponding to the distance of the troops 
from the battery plus 200 metres. If without altering the elevation of the guns 
the new line of sight obtained passes above the friendly troops, the fire can be 
cairied on with perfect safety. If on the other hand the new line of sight 
intersects or passes below the troops, either cease firing or go on firing laying at 
the front of the troops with an elevation corresponding to a distance of 200 
metres more than the distance of the troops from the battery.” 

The distance of the troops from the battery slionld be judged more than the 
real one for choice.” 

This rule is equally applicable to direct and indirect laying ; it is applicable as 
well when the troops are crowning an obstacle which conceals the view of the 
target, as when the troops have passed beyond this obstacle, so long as there is 
somebody on this height to indicate to the officer commanding the battery when 
the troops have arrived at about 200 metres from the target ; it is easy enough 
for even the non-coiiiinissioned officers of the battery to learn, and it can be put 
into practice in moments of agitation; it has also, to my mind, the great advan- 
tage of taking into account the formation of the ground, permitting us in the 
favourable circumstances pointed one in para. 268 of our Tactical Instructions ” 
to accompany our troops with onr fire up to a short distance from the target. 

And if we consider the losses that troops may siifier from the projectiles fired 
from their own artillery, the rule now proposed is perfectly satisfactory even 
when one’s own troops are quite close to the artillery, tliat is when they are less 
tlian 200 or 300 metres from the guns ; but in this case if the troops are not 
some distance below or clear of tlie line of fire, fire with even blank cartridge 
alone is not possible on account of the annoyance produced by the concussion of 
the air. Xevertlieless, in this case, it is impossible to take the trajectory of the 
projectiles as a basis, and until adequate trials have shown plainly tlie iniiiimiiin 
distance from the line of fire that one can remain without having one’s sense of 
hearing injured, it seems to me that it could be laid down never to lire over 
troops situated at a less distance than 200 or 300 metres from the guns, unless 
these troops are at least 10 metres clear of the line of fire.” 

It is easy to estimate even by sight, in a sufficiently approximate manner, if 
this condition is fulfilled, in any case the tangent scale allows us to find it out 
exactly, and so easily that there is no necessity for recording it here. 

What has been said above refers essentially to the fire of common shell ; it is 
however tipplicable also to shrapnel fire when one’s own troops are too far from 
the target for any shell to burst in rear of them. When, on the other hand, one’s 
own troops are close to the target, one should take into account not only the 
maximum or minimum possible limits of the bursts, but also of the spread of the 
bullets and splinters. 

I have no data for taking into account this last factor, and as I tliiiik that it is 
with the utmost difficulty that any troops could remain steady when they heard 
shells iircHl by timir own artilleiy bursting behind their hacks. I hold that we 
must riover^ lire^ shrapnel over our own troops when there is a possibility of 
siielh bursting ni their rear, and this releases me from the necessity of taking 
into account even a])proxiinately the spread of the bullets and splinters, but 
allows me, as 1 wish to do, no longer to bore my indulgent readers. 

Trom the notes which precede the range tables of onr field and mountain guns, 
we find that:™~For field gnus fifty per cent, of shrapnel shell should burst 
between two vertical planes normal to the plane of fire at a distance of 50 metres 
one from the other, and that for the moimtain guiiv distance of such planes 
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slioiilcl be 30'"iiietres, winch means to saj tliat with well aimed fiie yon should 
never have intervals between bursts greater than 180 metres and 120 metres 
respectively. ^ ^ 

These data however were obtained from experiments made for the determination 
of the range tables, that is to say :™-Working with the greatest deliberation, with 
weapons in good condition, and with the very best ammunition. On service we 
cannot pretend to obtain siiiiilar results, as also they are not obtained at practice 
either, and as the adjustments of shrapnel fire presents serious difficulties, and as a 
case IS not very rare where with absolutely new fuzes, we see longitudinal varia- 
tions between l3iirsts greater than 200 and 250 metres, it would seem to me more 
pnideiit if shrapnel fire over friendly troops situated at least 300 metres from 
the target were absolutely forbidden. 

And this being determined here is another addition which I should like to see 

made to oiir rogii]atif)ns : — 

“ Shrapnel fire will never take place above friendly troops less than 300 metres 
from the target, and for shrapnel fire above friendly troops of one’s own side 
posted more than 300 metres from the target, the same rules are applicable as 
those laid dowii for the fire of common shell.” 

And iiow [ will, bring this Imiiihle work to a close, wfitli the prayer, not that 
infantry soldiers slionid be trained to remain underneath the fire of artillery, as it 
seems to lije il’ijor Car. Cornara tvouM wish, but that the latter should be taught 
to fire ovtn* ilmv own troops, a thing ivliich, I maintain, could he done without 
expense ri; ihe p me; ice gmuncls, by placing between the katteries and the targets 
to 1)0 struck, Ollier ttirgets represeiitiiig friendly troops. 

These Iasi targuis vvlietlier moveable or fixed should be of such a nature that 
they could be or lowered by men posted outside the direction of fire 

according to [he orders given by whoever has the direction of the fire. 
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I. The ordinary instantaneous shutter is made on very iin- 
scientiiic principles. The object in designing a shutter should be to 
obtain the maximum light-efiect in the shortest time. One obvious 
defect in the ordinary shutter is the shape of the hole; very little 
consideration will show that it should not be round {i>e. mieave at top 
and bottom,) but eome:e ; for the distortion of the image of a moving 
object continues, more or less, as long as any part of the aperture is 
open, it must therefore be economical to leave as much as possible open 
until the last moment. The edge of the hole ^ should therefore have 
a comemiy equal to that of the aperture. Further, the slide or disc of 
the shutter should be moving at its maximum velocity before the 
exposure is made. This Justifies me in assuming the velocity during 
exposure to be constant. It makes no, difference in the calculations 
below, whether the shutter slides or rotates about a pivot. In the 
latter case the motion of the slide must be measured in inches round 
the arc described by the centre of the hole. 

In photographing moving objects clearness of the picture depends, 
on the width of the bliirr on the negative but the accumcy depends 
only on the real width, which this represents, and is therefore indepen- 
dent of the distance of camera from the object, and of the focal length 
of the camera. 

Granting these postulates, the following calculations be taken as 
accurate 

II, Galmlation of exposure^ and its effect on the plate. 

Let,— 

T be the total time during which any light enters the camera. 

M the amount of effect on the plate. 

1 la t-liis paper hole ” means the hole in the slide j ** aperture ” the aperture of the diaphragm, 
of the lens (both measured in inches) md 0 sketch. 

12. von. XY. 
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?r tbe relative value of tlie exposure, so that, if is the focal 
distance midi h a constant depending on the brightness of the 
day, the subject, &c., &c., — 

kxW 


U: 
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V the velocity of the shutter in inches per second. 
a the diameter of the “ hole ’’ in inches. 

b the diameter of the aperture in inches. 
d distance of camera from the object, 
tlie time (in seconds) taken by the shutter to travel the distance a. 

^2 }} 3i }) }} 

V the velocity of moving object (inches — secs.). 
a the ratio of size of picture to subject. 

p the amount of blurr admissible in the negative. 

S the distance the object may move during the exposure. 

Then we have, — 


a — or 




(i) 


... (ii) 


The time of exposure is made up of three periods; — 1 st, while the 
aperture is opening ; 2nd, wdiile it remains open; and, 8rd, while it is 


closing. 


1st and 3 i‘d periods are each ecjiial to but the average amount of 
light entering is only half what it is during the 2nd period, which is 
equal to — ^^s) • 


Hence the total time of exposure 


T=: q 4. 4 == 1 (ct -f b) 

V 


(hi) 


And by choosing a suitable unit, remembering that the value varies 
as //", 




or 




(iv) 


III, Problem^ If total time of exposure is fixed, when is its value a 


maximum 


We have above (iii.) 
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Substituting in (iv) we get 


Differentiate with respect to dy 


Sketch of Shutte. 


Theoretical Blmtter. 


Lens Liaphra^im, 


AffaiH 


For a maximum we must have 
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d^V 


Substituting' tliis in (Tii)^ the former value gives, =27^ wliicli is 
positive^ and therefore' corresponds to a minimum. The latter^ value 

(viii) gives = 27— 6. = -2T-, and is therefore the value 

corresponding to the maximum. 


Putting for T in (viii)j we get, 

i= I (« + ^) 


or 


%a> 


That is^ the aperture of the diaphragm should be double the hole in 
the shutter^ to get the maximum effect. 


IV. Cofollofarm to the above. 

1. From fornmlse (hi.) and (iv.) we see that by diminishing the 
hole you lessen the effect of the exposure more rapidly than 
the time^ unless the aperture is comparatively smalb and may 
be neglected. . Similarly by diminishing the aperture^ you 
lessen the effect very much more rapidly than the time^ even 
if the hole is so small as to be negligible in comparison with 
the aperture. 


2, If you keep the hole and aperture always equal (and similarly if 
in a constant ratio) 

?! 

V V 
2a 


2ti = 2tQm(i W- 


the time of exposure varies as the aperture^ and inversely as 
the velocity of the slide. The value of exposure varies as the 
cube of the aperture, and inversely as the velocity of the 
slide. 

3. When using a slide constructed to give maximum effect by (viii.) 
we have, substituting in (iii.) and (iv.) 




... («) 




... (i) 


w=^ - 

V 21 


... (c) 
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4. From the above it appears that the maximum effect 


... {d) 


That is, it varies directly as the cube of the time (or inversely 
as the cube of the velocity of the object photographed), 
directly as the square of velocity of the slide, and inversely 
as the focal distance. 

5. The distance moved by the object during the exposure, 
8=^and,lience,T = ^=|.. Also,a = /. 

Substituting in {i) we get E = (e) 

n Ff^Ei a.Fnm 

r ^ = -rryn = -4 - ,— (/) 


V. Examples of the above. 

1. Eequired to plioto^^rapli fclie altitude of a galloping liorse. The 
fastest moving point will be the horse^s feet^ while he is 
throwing tli63in forward. These may move double his pace. 
Suppose he is moving 14 miles per hour, we must allow for 
points moving 28 miles per hour. 

= 14 yards per sec. = 42 feet = 504 inches per sec. (approx.) 

As only the altitude of the hoi'se is required, his feet may 
move, say, one foot during the exposure i,e. the whole time 
of exposure, 

T = -1 sec. 

42 

Suppose the velocity of the slide to be 80 inches per second 
(which is about that of my own). Then 


t? = 80 , 


■ = - 636 ", 


1*273 ", F-= 


(of the value of the exposure of one second, with a one-inch 
diaphragm). My largest stop is about 1*3" and on a bright 
day (in India) I can get a fair picture with this value of F". 
This shows me that I have been in the habit of using much 
too large a hole in my slide, compensating by using a small 
stop. 
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2. Required of tlie same horse. If a picture is required 

the movement of no part should exceed an inoh^ say^, and 
we get 

, a 
/ 12 ' 

A=: 

12 

123 ' 


h'z 

W^z 


: = *053, 

•106, 

= -0000074 , 


3. Is it then impossible to make a good picture of a galloping horse ? 
Consider formula {d) i B z=. , 

k depends on the brightness of the lights and colour of horsey, 
background, etc. It might perhaps be increased artificially. 
By using a small camera / can be diminished, and if the 
horse is to be far off, the maximum movement may be also. 
Probably a photograph might be made on a quarter-plate 
with 

W= -01, and T ~ = 'OOSGeS . 

252 

Substituting in (c) ; Wz=z ^ — ^we get, — 

a_ 27 X -01 X (2 62)3 
4 

V = 1039*3 inches a second. 

A velocity of over a thousand inches a second would be hard 
to get, but if attainable, 

, _ 1*375 ) 

' ~ 9 .. 7 ?^ II c "^ould not he impossible. 


a : 

b = 2-75' 


Substituting in (iii), T=^~ ^ 


VI. ProUem. If the maximum velocity of slide, and value of ex- 
posure, are fixed; how to get the minimum time of exposure? 

Differentiating 
Equating this to zero 
But by (iv) vW ^ ab ^ , 


db ' 


^3 - gojr, 


d^T 




and 




^g-is positive, we get a minimum. 
h = 2a, the same condition as before. 


VII, General Dedt{>ctio7is* 

From the formulse (._/) and (y) we see that the clearness of the 
photograph, taken under the most favorable conditions, using the same 
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lens, varies inversely as tlie velocity of tie object and directly as its 
distance from tlie camera ; and tie accuracy varies inversely as tie 
velocity of tie object and is independent of tie distance from tie 
camera. 

When about to take an instantaneous view, tie first thing to do is to 
determine the greatest movement of the object or its image which is 
admissible (S or (S) . Tien as you know E (depending on tie sensitive- 
ness of the plate) and M (depending on light, subject, etc.) by ex- 
perience, you will have to adjust/, and^7 so as to suit conditions (/) 
and {g ) . That is to say, the focal distance of your camera will vary as 
tie square of the velocity you can obtain for your slide, if accuracy is 
desired, but if you only require clearness, it may also vary as tie 
relative size of the picture required. Thus it is better to use a camera 
of short focal distance, close to the object than a long focal distance 
lens far off (in the ratio of/ «). 

It will be seen that success in instantaneous photography does not 
depend so much on powerful lenses as on rapidly moving shutters. In 
Example 3 a lens of apertui-e is enough, but we must have a shutter 
sliding at 1039 inches per second. Tie condition h—%a is not 
observed in any shutter I have seen. On tie contrary, a is double or 
many more times b. My camera works well with a 1-inci aperture. 
With a 4-inch hole, maximum power of spring {p = 80) we get 

^= 0375 , 

quite enough to photograph a horse walking in bright light. In 
brillirnd sunlight one might photograph a horse trotting, though tie 
feet would be rather blurred if caught at tie moment he was throwing 
them forward. The best camera for instantaneous photography has a 
wide-angle lens, of short focal distance. This enables a considerable 
size of plate to be exposed to the maximum amount of light. The 
shutter should move as rapidly as possible, and be provided with a 
set of diaphragms, having holes constructed with convex ends, to fulfill 
the condition b = with respect to the corresponding diaphragms of 
the lens. A duplex shutter might be tried. Thus, a large disc con- 
taining the hole is made to revolve at a high speed in front of the 
lens. Behind this is a second disc or slide with a I’ound hole, so 
arranged that, on touching a key (during the revolution of the large 
disc), the slide is allowed to slip so as to open the lens just after the 
passage of the hole in the disc ; and remain open until the hole has 
passed once more and then slip down. This could easily be arranged 
by spring catches actuated by a projection on the disc. Suppose the 
slide capable of opening and closing in one-tenth second. The period 
of revolution of the disc must not exceed this, but its being 
measured in inches round the arc described by the hole may be any 
quantity. To suit example (3) it must be 103*9 inches j diameter . of ^ 
disc must be 33*1 inches where the hole revolves, or about 3 feet over 
all. It would revolve 10 times a second. 


Mitebeb, 
Jum 1887 . 
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TEXT -BOOK OE GIUWEBT, 1887. 

BY 

MAJOE G. MACKINLAY, E.A. 


A REVIEW: 

BY 

LIEUT.-OOLONEL E. KENSINGTON, E.A. 


This Text-book lias been placed in our hands by the Committee of the 
E.A. Institution with the request that we would write a review of it 
for the Froceedings,^^ 

The previous works on Gunnery written by Officers of the Royal 
Artillery have been — 

Boxer’s Treatise (unfinished). 

^ Owen’s Gunnery. 

Sladen’s Principles of Gunnery, in which were first compiled the 
calculation of trajectories and the relations between distance, loss of 
velocity and time, for which we are indebted to the labours of Professor 
Bashforth. Colonel Sladen, being himself a mathematician, made it 
apparent in this work how elependent Artillery science is upon mathe- 
matical knowledge and skill. If only such an apparently simple 
question is propounded as to find the slope of the grooves at different 
positions in the bore of a gun with increasing twist, we find that Conic 
Sections and the Differential Calculus have to be employed. Indeed, it 
appears to us a matter for Tvonder that the Differential Oalculiis should 
be looked on with such awe in our Service, or why we should be 
content to be so far behind Artillery Officers of other nations in this 
respect. Even in America, where there is not the constant prospect 
of coming into collision with highly trained armies, every graduate 
from West Point into the United States Army is proficient in the 
Differential Calculus. 

When Sladen’ s Principles of Gunnery went out of print, Major 
Mackinlay. published, in 1883, his first Text-Book of Gunnery. This: 
extended over a larger range of subjects and, though necessarily con- 
taining much of the information given in its predecessor, was a 
distinctly new work. It was adopted as the official book on Gunnery 
for the Land Service, and not merely for the use of cadets of the Eoyal 
Military Academy, as shown by the fact that the edition of 1400 copies 
ran out in 3 years, while only 427 copies were issued to the cadets. 
This Text-Book and a paper on Steel” by Major Mackinlay (now 

.12, Toil. XT. 66 


508 


TBXT-BOOK OF GTONEBY, 1887. 


revised and incorporated in the work, see Chap. IV.) are repeatedly 
quoted in the Manual of Gunnery for H. M. Fleet, 1886. The paper 
on “ SteeP’ has attracted notice abroad, and has been copied into the 
Italian “ Bevista Manttima," and the G. S. official “ Ordnance Notes.” 
The Text-book is also freely quoted in the '^External Ballistics” of 
Captain Ingalls, TJ. S. Artillery, and various other books and papers. 
In our Regiment, however, we have regretted to perceive much 
criticism on the ground that it was above the general reader {i.e,, 
amongst Artillery Officers) and contained too much mathematics. I 
will note one criticism by an officer who was particularly able to judge 
of the suitability of the work to the Corps at large. He objected to 
the correct mathematical definition of "energy” being given, and 
i^imed that the “energy of a projectile” only should be defined. 
We consider that sound knowledge as distinguished from crammino" 
can only be based on a proper understanding of universal principle^ 
whence the application to the case in point should be easy. We uphold 
Major Mackinlay in his endeavour to give their correct g^eral 
significanc© to all tecliaical torsns employed. 

The present edition of 1887 was undertaken as an authorised Text- 
Book at the request of a Committee under the Director of Artillery 
studies (Oolonel^ Markham, E.A., now Bep.-Afljt.-Clen.) The general 
pope was considered- and -sanctioned; by 'them, and the condition 
imposed that the more mathematical portions sliould be separated from 
Mie body of the work.- -This is the reason why there are two parts » 
Bart 11. not being , pnseoutiTo. to Bart I., but containing additional 
matter beloiiging to ChaptersII., V., XII., XIIL, XIV. of Part I. 

editmn is nearly double the.sise. of the former one, containing 
, o4-j pages instead of 192, while its price has been lowered from 5s to 
4s« It bears evidences . of much care and industry havino* been 
expended upon it. „ ° 

It will probably be more satisfactory to our readers if, instead of a 
discursive review of the book as a whole, we take each chapter seriatim 
and draw attention to whatever appears most noteworthy in it. 

and Units is now placed more suitably at 
the beginning instead of at the end of the book. Besides the technical 

terms used in gunnery, there are included definitions of physical 
expressions which ai-e much used and have been very generally mi 

^ praiseworthy attempt to lay^ down 
once for all, for the gmdance of future writers on artillery, the nrecise 
meanings given to these words by mathematicians. There is often a 

came with its epct. It may be objected that the definitions here 
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correct words are more likely to be useful than voluminous explanations, 
wbich miglit even then fail to meet the difficulties experienced by all 
classes of minds. 

A couple of pages are devoted to explaining worh and energy. 

There is a clear statement of the occasions on which, according to 
custom, the diaerent units are employed. It is a cause for regret that 
there should be so little uniformity in the use of units but that yards 
should 08 used for one measure, feet for another, inches for another, 
leading to many errors on the part of all but the most careful. 

For instance, the number of rotations of a proiectile per second is 
.12 V r j r 

given at p. 129 as because 7 is in feet, but d in inches, whereas on 


the same page we find linear velocity = 2 ^ where there is no mnl- 

tipiier (12) recfiiirGd^ becaase n and i are botli in inciies^ Tis in feet^ 
and tlie answer is required in feet. By italicising tlie words inclmy 
feety Major Mackmlay lias doii .8 wliat lie could to guard against error, 

A list of the uses of difierent letters and symbols is given at the end 
of this chapter and iinieli trouble lias been taken tiiroiighont the 
work to adhere s}\steiiiatically to this arrangement. The same class of 
letter is used as far as possible for the same purpose^ and in accordance 
with the usual niatliematical practice. This may be summarized as 
follows 

Small- letters k, §5 for lengths. 

Eaiiier letters 5 ,, co-eihcients. 

Middle letters ’/n, n, „ abstract numbers. 

Capitals A, „ areas. 

Capitals 1), E, F, „ angles. 

Capitals opposed to small letters where larger and smaller quantities 
are used 

e energies, 

IJ 5 k height. 

P, p pressures. 
aS', s distances. 

T, t times. 

5 \ velocities. 

w weights. 


find linear velocity 


This may be summarized as 


co-e:S.cients, 
abstract numbers. 


■ velocities. 


Greek letters for angles. 


Chapter ll.~Ifiterml Ballistics.— The experiment of Noble and. 
Abel on fired gunpowder are repeated from the 1st Edition, also the 
description of the crusher-gauge. Different powders are compared by 
means of pressure, energy and velocity curves. 

The very import.aiit subject of giwimetric ' density is thoroughly, 
dealt with, also the use of Noble^s Tables of Expansions, The prac- 
tical importance of iiiaintainmg a uniform gravimetric ■ density, that is, 
of always allotting the same space (no more and no less) to the same 
powder charge, is clearly shown by an incident (recorded onp, 25) 
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tliat occurred wten the projections on a Mark IL Lyon gas check 
prevented a lO-inch shell from being rammed home^ and caused the 
range to be materially affected. 

The examples (5 to 8) on this subject should be carefully studied. 

This chapter is rightly placed at the commencement of the book as it 
is the very groundwork and foundation of all practical gunnei*y. 
Perfect guns and ammunition may be supplied, but their usefulness 
will be nullified in the hands of men who do not know how much 
depends on accuracy of loading. Quite lately we noticed a projectile 
rammed about 6 inches too far into the 111-ton gun. This may have 
caused the loss of about 10 foot-tons of energy for every pound of 
powder. True, the projectile was case, so the exact muzzle velocity 
was not of so much consequence, and it would presumably not happen 
with other projectiles, but every Officer of Artillery should be firmly 
impressed with the extreme importance of paying attention to the 
uniformity of ramming home. 


Chapter HI. — Comparison of Guns. — A useful addition is made at 
the end of this chapter showing the direction in which the improve- 
ments in gun manufacture have tended. W^e do not think however 
that it has been made sufficiently plain, in the course of the allusion 
to air-spacing, that air-spacing in itself is a distinct disadvantage, as 
it diminishes the muzzle velocity, but that a combination of air-spacing 
with increased charges gave increased velocities with diminished pressures 
ill the chamber. This was a manifest improvement, though it is now 
superseded by slow burning powders. 


Chapter IV. — Steel. — This is a new and interesting chapter on steel, 
being the substance of a lecture given by Major Mackinlay at this 
Institution in 1884. He explains very clearly how different the 
modern mild steels are from the steels of former days, and he treats of 
its employment for, — 

13-pr. axletrees. 

Bails and racers. 

'■ Wire. 

Forgings of cast-steel for ordnance. 

Plates and axles for gun carriages. 

Shrapnel and common shell, 

Nordenfelt bullets from steel bars. 

Oompoxmd armour on both Ellis’s and Wilson’s plans. 
Castings for marine engines. 

The various tests are also given, and there are many illustrations. 


Ohaptbb Y.—On Gtm CmtMructm—h much enlarged, and has many 
diagrams e^lanatory of the principle of shrinkage, by means of which 
the strength of the estenor portion is brought to the aid of the interior 
parts which are exposed to greater stresses. A simple experiment 
with a strip ot cardboard and an india-rubber ring is descnbed on 
p, 03, tor showing the effect of shrinking. The principles are 
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illustrated on tlie one liand (p. 68) by wire gung^ where each layer is 
laid on with a tension calculated to contribute a niaximuin of strength 
with a minimum of material; and^ on the other hand (p. 70) by cast- 
iron guns^ where it is shown that the distribution of strength is exactly 
opposite to that which is theoretically correct^ hence their weakness, and 
the inappropriateness of great thicknesses of cast-iron for ordnance. 

On p. 72 is shown the application to new type ordnance of a most 
important principle, namely — that, in built-up ordnance, the ' same 
pieces should not be exposed to a diTersity of strains. Since the A 
tube must receive the brunt of the circumferential stresses, it must be 
relieved from all longitudinal strain, if possible; as is effected in the 
later patterns, namely, in the split ring, and Colonel Maitland^s 
constructions. 

These constructions do not appear to be mentioned in the following 
chapter, where we should expect to find them. 

Ohaptee VI. — Betaik of Gtm Condruction, — The section on twist, 
scarcely altered from the fi.rst edition, deserves notice. It treats of the 
comparative merit of uniform and increasing twist on which many 
Artillery Officers are still disagreed. The argument against increasing 
twist is that, as the velocity increases, so the rotation increases gradually 
even with iiiiiforin twist why then should -we not be content with it? 
The reply is that the increase is not sufficiently gradual at the com- 
mencement, as shown by the pressui*es on the studs calculated by 
Col. Maitlaiid^s formula {see Table, p. 77). Here the pressure on the 
grooves near the commencement is shown to be nearly twice as much 
with uniform as witli increasing twist at its maximum. The diagram 
on p. 78 illustrates this. 

Chapter VII. — Laying . — A very clear description, with . diagrams, 
of Scott^s sights has been added to this chapter, showing plainly how 
the effect of any inclination of the trunnions is eliminated, and how no 
fore-sight is required when using the telescopic sight. Now that 
S cottas sights have been adopted into the service, this brief explanation 
will be found useful and interesting. The rest of the chapter gives the 
usual rules and formulae for laying, including that for the permanent 
angle of deflection^ the correction for inclination of the trunnions, the 
principles of reflecting sights and cross-bar sights, also of position- 
finding. The cpiestion of laying at a moving object is considered at 
some length. 

Chapter Ylll.—EeeoiL — This is much the same as the corres- 
ponding chapter in the former edition, but it has been re-written 
and improved. On p. 102 a paragraph is introduced to distinguish 
between the jump of the gun relatively to the carriage, and the ju.rnp 
of the gun and carriage together. The former has to be met by a 
judicious constr'action of the carriage : both tend to increase the angle 
of departure. This subject which is here treated briefly, but clearly, 
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marks how close is the connectioB betweeB the duties of the Artillery- 
man and a knowledge of constrnetion. ' He ma-y not be "called on to 
manufactTire military stores^ but the m.ore knowledge he lias of their 
construction and of the reasons on which this coiistriiction is based^ 
the better is he able to apply them to an intelligent use. There is no 
telling when he may not be required to extemporise some repair or 
makeshift, ■ Also the suggestions of properly qualified, officers on 
service are invaluable to those who are responsible for manufacture. 

^ In the, former book two formula were given for approximately 
calculating the velocity of recoil, both necessarily based ' on the 
principle that momentum of recoil equals momentum of charge ; but 
since the weight of the powder has of late years been so largely 
increased in proportion to the projectile^ it is difficult to say what is 
the momentum of the charge. It certainly exceeds that of the 
projectile alone. 

The first formula (repeated as No. ii. in this edition) takes the 
muzzle velocity with a certain mean weight of charge^ namely^ the 
projectile and part of the cartridge, the remainder of the cartridge 
been left unconsidered. 

The second formula (Mr. Butteris, omitted bow) took the whole 
charge with a mean velocity estimated at three-fourths the muzzle 
velocity. Some critics have pronounced this formula to be irrational, 
but on what grounds we fail to perceive. 

A new formula is now introduced (No. i.) which treats half the 
cartridge as remaining solid and moving with the gun, while the other 
half has a mean velocity equal to that of the projectile. This suppo- 
sition is fairly consistent with the experiments on fired gunpowder, see 
page 20, where the solid residue is given as rather more than half f*57) 
of the whole. 

The chapter concludes with the various methods of controlling or 
utilising the force of recoil. 

Ohaptee IX . — On Atmospheric effect — treats of the eftects of the 
blast, velocity of sound of firing, visibility of projectiles in flight, 
advantages and disadvantages of smoke, fouling and heating. 

Chapter X . — On Muzzle Velocity — explains the various contrivances 
for estimating the velocities of projectiles'. New drawings are given 
of the improved Boulange chronograph, and the various contrivances 
introduced by Captain Holden, R.A., Proof Master, Royal Arsenal, It 
will be remembered that this chronograph consists mainly of,— 

(1) A chronometer^^ rod with zinc casing which falls as the, 
projectile passes through the 1st screen. 

(2.) A registx’ar rod which falls as the second screen is pierced, 
and releases' a cutter which makes a nick on the chronometer. 

I he distance fallen by the chronometer includes a portion corresponcl- 
a constant time To sec., (occupied ' by the fall and action of the 
registrar), and is measured by a scale. This scale is graduated not 
only in inches but also in velocities calculated for a fixed distance 
between the screens. ' 
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Ohaftee XI. — 'Twist mul Drift . — Uniforia and increasing' twist are 
explained^ aiid tlie combination of them used for onr new type B.L. 
guns. Also the peculiar twist of the 16-inch R.M.L. of 80 tons is 
mentioned* 

On p. 129^ the formula for angular velocity is put in a more con- 
venient form than hitherto^ namely where is the number 

of revolutions per second. 

The old explanation of cushioning is revived on p. 135 as one of 
many possible explanations of drifts and sound reasons are urged for 
its consideration^, in combination with the gyratory theory explained 
more fully on p. 243 in Part II. We are cautioned that ^In the 
present state of our knowledge it is impossible to give reasons for 
drift which will be received by all, as different explanations have been 
given by various authorities.'^^ We agree with Major Mackinlay that 
drift is a differential effect, due to several causes.^^ The chapter 
concludes with a practical summary of facts connected with drift.^^ 
These facts are established, whatever may be the opinions as to the 
causes. 

There is not iiiucli said about the amount of rotation required to 
keep the projectile straight, but a few^ elementary principles are laid 
down, as well as the formula for calculating the energy of rotation 
from given conditions. There is however in Table III., on Stability 
of Rotation of Projectiles,^^ a reference to Professor GreenhilFs 
formula, by means of which the calculations are made. This Table 
furnishes all the information that appears necessary for a practical 
knowledge of the subject. 


Ohaptes Xil,—liesktanee of the Air,— In this chapter is explained 


the ordinary formula M ~ 



for calculating the resistance 


of the air, with the meaning of and reasons for the different factors 
involved. 


We doubt however if the reason for the factor ~ will be plain to 

those who have not studied the question of units. The words em- 
ployed are “ the constant g appears in order to reduce absolute to 
ordinary gravitation iiiiits/^ and there is a footnote which defines The 
absolute unit of force, called /the pouiidal, is that which acting for one 
second. on one pou.n.d generates a velocity of one foot per second; the 
gravitation iiniu of force contains g poundals.'^^ 

The formula W = mg must be familiar to all. This means that a 
weight ’W (or 1 pound) acting vertically in vacuo on its own mass for' 
one second will generate a velocity of 32*2 (or^) feet per second., 

,Then a weight ' acting on the mass of 1 lb., will generate a velocity 

of ' one foot per second. This weight is called a poundaL 
Thus 1 lb* contains g poiindals. 

When.msing ordinary units we have W ’ss. mg. 
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Wlien using absolute units we baye W zzz.my where F"is tlie number 
of ponndals. ^ 

After ally, the insertion of ^ in the denominator only serves to 
prevent its remaining in the numerator of the formula for the retardation 
(Wo. iv. of p. 142). 

So long as there is an unknown constant K we are at liberty to insert 
as many other constants as we please^ such as - and (1000)®. 

They merely affect the size of K which is to be found by experiment 
in conformity with the formula which is thenceforth fixed and unalter- 
able. 

Perhaps this may be illustrated by an example. 

The weight of a sphere varies as the cube of its radius and the 
specific gravity of its material. 

One man says that TF = krh. 

Another says W = em'h 

Another says ^=: XA x 1000 ozs. 

^ It is found by weighing a sphere of iron {s = 7*8) two feet in 
diameter^ that its weight is 4188*8 x 7’8 oz. (f being 1). 

4 

y?;=:4T88‘8 = (we observe) ^ w X 1000. 

o 

cir = 4-188'8 6 - =5 X 1000. 

X X 1000 = 4188-8 X=^7r 

d 

Hence the result^ the same for all^ 

TF z=z X 1000 ozs. 

o 

We have ventured to insert this explanation, not to remedy any 
deficiencies in the text, but to remove, if possible, certain doubts, that 
some readers might experience, as to whether the insertion of convenient 
constants -were lawful. 

The “ co-efficient of redaction ” or has been introduced into the 
formula for resistance since the publication of Major Mackinlay^s first 
edition. This, like the rest of the subject, is due to Professor Bash- 
forth, and is intended to make his tables applicable to projectiles of 
various form, and to different atmospheric conditions, as tabulated in 
Table XI. These, like all other unknown constants, have had to he 
determined by experiment. 

Values of X are given in Table IV. 

The actual resistance of the air at different velocities, on a projectile 
of 1-inch diameter are given in Table V. 

The very imjDortant Bashforth Tables, now called Ballistic Tables 
in conformity with foi’eign usage, together with a corrected abrido-e- 
ment by Professor Greenhill, are given in Tables VI. to X., and several 
explanatory examples are worked out in Chapter XII. 
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The whole of the mathematical calculations, by means of which 
these tables have been obtained, are transferred from the body of the 
work to the end, out of deference to a very generally expressed desire 
that the calculus should not appear. They will be found in Chap. Ill, 
of Part II. 


Chapter XIII. — Trajectories . — The previous chapter related only to 
flat trajectories, and did not take into estimation the height of the 
projectile in the course of its flight. 

The present chapter commences with the more important formulm of 
trajectories in vacuo, and proves therefrom Sladen’s formula for the 
height of any point of a flat trajectory in air •, h = \ gtt’ in terms of 
the time from each end of the trajectory; the idea being that the 
vertical velocity of the projectile is so small that the resistance of the 
air in that direction may be neglected. 

Formula vii. gives the maximum height (not at half the range, but 

at half the time). We do not approve of the reduction of J g 1^) 

(which explains itself) to which is liable to be used blindly. 

Applications of Sladen^s formula, together with the Ballistic Tables, to 
problems connected with the dangerous distance are worked out. 
Also an interesting comparison of the trajectories of three rifles is 
plotted : they are the Martini-Henry, Mauser and Enfield-Martini. 

Another example estimates the effect on a target if the muzzle 
velocity be slightlj^ altered, and another shows that the time of flight 
and consecpiently the range can be approximately estimated without 
range tables, when a low angle of elevation is given, provided the 
jump be added. 

For trajectories with an angle of departure up to about 15°, Mven^s 
abbreviated method is given as being more accurate than the f oregoing, 
because it does not neglect the resistance of the air in a vertical 
direction. He connects the inclination of the trajectory with the 
velocity j his results are compiled in Table VIII. 

The process may be put shortly as follows: — Given the angle of 
departure, M.V. and ^ of projectile ; the distance and height of the 
highest point, as well as the velocity there, are obtained. 

Next, by a similar process, after assuming a probable angle, of 
descent, the distance from the vei^tex to the point of impact is 
calculated, also the remaining velocity. 

This method is an abbreviation of those given in Chap. IT. of 
Part II. ; the first by Professor Bashforth, who calculated the whole 
trajectory by successive portions, by means of the horizontal and 
vertical distances for each, and the change of slope and of horizontal 
component of the velocity. This was .continued to the vertex, and 
then downwards again till the total descent equalled the total ascent. 
This was succeeded by a less laborious method due to Professor Niven, 
who resolved Ms forces, horizontally and normally, instead of horizon- 

67 
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tally and vertically^ and was able to take longer arcs by obtaining a 
mean value of tbe inclination for eacb arc. Professor Baslifortb takes 
the slope of the trajectory as his independent variable. Professor 
Niven takes the horizontal component of the velocity, 

' An example of howitzer fire at 23^ is worked out on p. 271 by 
Niven’s method^ and the results are shown to agree very closely with 
the published range tables, the slight difference being probably due to 
'' neglect of the jump. 

The motion of rockets is alluded to at the end of the chapter. 

Chapter XIV. — Aceimcy , — ^We are unable to perceive why this 
chapter should have been introduced here before continuing the subject 
of trajectories to which the angles of descent/’ treated in Chap. XV., 
would appear properly to belong. We prefer the arrangement , of the 
first edition in tkis respect. 

The chapter on Accuracy of Fire” is one of the most important in 
the book, and is well worthy of study. The chief causes of inaccuracy 
are classified as due to the .gun, the ammunition, errors in laying, 
wund. To these might be added the very important causes of iu- 
accuracy mentioned on p. 25 and p. 184, namely irregularity in 
ramming home. We should recommend therefore the words and 
drill” to be added to. errors in laying” on pp. 169 and 170, 

The method (based on strictly mathematical principles shown in 
Part II,, pp, 274 to 276) of estimating the 50 per cent, zones is 
explained very clearly on p, 170, &o., and these zones appear to us to 
be for the first time correctly designated. 

Breadth zone ” depending on lateral errors. 

Length zone ” // longitudinal errors. 

Height zone ” . // vertical errors on target. 

Tkis being a subject that often presents difficulties Major Mackinlay 
has taken especial pains to remove them by means of diagrams and 
careful wording followed by interesting examples. 

The method of obtaining the figure of merit of aiiiiminition for 
small-arms is explained ■ and illustrated by a reduced copy of one of 
the Royal Laboratory diagrams. It should he noted that the result 
is entirely independent of the distance of the hits fi'^om the point' aimed 
at. The figure of merit marks the uniformity of the shooting, not 
the correctness of the sighting. 

With reference to Accuracy on Service” treated on p. 179, we 
should again add ^fand drill ” to errors in laying” and would draw 
attention to^tlie German squad who are mentioned on p. 180 as having 
doubled their accuracy after being well instructed. 

The ilescription of Morris tubes with diagrams is a useful addition. 

The few remarks on. range-finders will probably be found somewhat 
iinsatisffictory, as being more suited to a popular review than to a text- 
book, but doubtless Major Mackinlay felt that if he attempted to give 
any definite instruction on this subject, he would be unable to draw 
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tlie line between incompleteness on the one hand, and excessive detail 
on the other. The information is already given in the Handbooks. 

The remarks on ricochet and shrapnel fire are good; they conclude 
with Commander May^s empirical formula for the angle of dispersion 
of shrapnel fire. 


Chapter XV . — On Range Talks — refers to Tables XIII. to XV., 
which are extracts from the range tables for a gun and for a 
liowitsser. The following matters are specially considered : — 

Eanges when firing up or down hill. 

Practical determination of the jump of a piece. 
Connection of range and elevation by means of a curve. 
Correction of elevation by noting the error in the range and 
the number of yards given by each additional minute at 
that range. 

Estimation of the angle of descent by the formula — 


tan /? 


R tan Aa 


No examples have been given to illustrate this; we therefore submit 
one — 

Eaiige Table XIV. gives 1° 38' elevation for 3000 yards range. 

^32' „ 1900' 

r 44' „ 2100 

shewing' that each minute gives about ^ yards. 


tan P = 


2000 tan 1' 

" Too ' 

6 


120 X 


180 x60' 90 




11 


315 


J. 

To 


/. slope of descent is one in 29, which agrees with the 4th column 
of the Table. 


If instead of 


180 X 60 


we take the common £f)proximation~ 
1 


tan 1' 


60 X 60 


the result is nearly the same, one in thirty. 

Other methods of calculating the angle of descent are also given, 
but these have not the merit of depending solely on the information 
contained in the range tables. 

The reader is reminded on p. 192 of the importance of curves for 
deteruiining any required details, such as angles of descent after a few 
have been calculated; as shown on p. 189 for ranges. See also' the 
diagrams on p.' 194. 

The irregular burning of fuzes with different projectiles is noted on 
p, 198. The conclusion we should arrive at is the direct opposite of 
the recommendation that fuzes should be graduated for ranges. The 
present practice of giving a fuze scale in the range tables would seem 
to be the best method of meeting the difiSiculty. 
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Whilst dealing with howitzer fire on pp. 193 to 195^ we would 
advocate the extension of its use to defending our seaports and coast 
towns from vessels of war^ by high-angle fire with the aid of the 
position-finder ; to facilitate which a suggestion has been made by 
Lieut. Oooper-Key, E.A., that howitzers should be fired from travelling 
carriages on rails^ and that sidings should be constructed from the 
railways to convenient positions for commanding the anchorage. 
Thus the same war materiel would be available for the defence of all 
places connected by rail. 

Chapter XVI.* — On Armour — explains the various constructions of 
armour defence ; the difficulties connected with the bolting of plates 
together; steel plates; compound armour; Griison^s chilled armour 
for coast defence ; practical applications in different forts and ships, 
with many diagrams. 

Chapter XVII. — Investigates the Penetration of Armour— ^o'wmg with 
the aid of diagrams how the projectile acts on the armour according 
to the material of each. Various empirical formulas are given, 
depending upon the following piunciples : — 

Penetration, measured in calibres, varies as the square root of the 
energy of the projectile. 

Effect of similar projectiles of different calibres depends on the 
fraction 

The best value of this fraction (using pounds and inches) was 
thought to be *37 but is now preferred nearer *5. 

Colonel Maitland^s formula and graphic diagram are given — thick- 
V jlio T4 

ness in calibres = ^ ^ i also Captain Orde Browne's 

quick rule-of-thumb that each 1000 f.s. gives a penetration of one 
calibre through wrought-iron. 

The rules for dealing with oblique penetration are given on p. 219 ^ 
but not as clearly as we could wish ; also there is a clerical error. 
There is no formula stated, but instructions are given to modify the 

elementary formula on p. 212 by the substitution ^]^for where B 
is the angle made by the projectile with the face of the plate; that is 
to say, if a normal velocity v suffices to produce a certain penetration, 
the oblique velocity must be ^ in order to produce the same effect. 
Theclericalerroris that^ is put for the normal velocity; this should 
be V ; the final result is not affected. 

Chapter XVIII. On Penetration of Martli and JKasonnj' — 'is mainly a 
sumniaiy of the results of the practice at Lydd. ^Ve cannot pass by 
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witHotit comineiit^ tlie well-known fact that penetration in sand is 
ordinarily less than it is in earth or even clay, Bee p. 225. So far as 
we are aware no satisfactory reason has been assigned for this. Is 
it that the particles of sand, being angular, fit more closely together, 
so as to leave fewer interstices ? Or is it that clay and other earths 
are more compressible being of less rigid formation than silica? Or 
that they are formed of particles so extremely fine that they yield, 
somewhat after the fashion of fluids ? 

This concludes Part I. 

Part II. contains whatever is considered too difficult for the ordinary 
reader. It includes—" 

The ballistic pendulum and other instruments. 

Determination of the twist of rifling at different distances along the 
bore. 

The theory of the gyroscope. 

The internal strains in thick cylinders. 

The calciilationvS by which the ballistic tables were formed. 

Bashforth^s investigation of the resistance of the air and calcu- 
lations of trajectories. 

Niven^s method. 

Calculations leading* to the factor P69 [see p. 172) for determining 
the width of the 50 per cent, zones. 

The Tables have been compiled most laboriously and carefully, and 
each is followed by explanations of its use. Besides those already 
mentioned in this Eeview, there are — 

XVI. , a list of service ordnance with full details of charge, projectile 
and ballistics. 

XVII. , a similar list of foreign ordnance. 

XVIII., tables of weights and measures, both English and metric, 
with, it appears to us, too profuse explanations. 

XIX., logarithms of numbers, sines, tangents and secants. 

The book concludes with that very necessary addition — an Index. 

In submitting these criticisms to the Members of the E. A. Institution 
we do not wish to set up our own opinions against those of Major 
Mackinlay in the few places where w© have differed from him, nor do 
we claim that all others should agree where we are agreed, but we do 
invite them to read this Text-Book for themselves, and to use the 
information they find there to assist them in forming their own 
opinions. Let them remember that many works have to be studied 
before a book of this kind can be brought out, that the task is a 
thankless and profitless one, and that the author has no reward to 
look for, other than the approbation of his brother officers, and the 
advancement of Artillery Science. 
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WAR SERVICES 

O'E 

CERTAIN OFFICERS OF THE REGIMENT WHICH ARE NOT GIVEN IN KANE'S LIST 
AND OF CERTAIN OTHERS WHICH ARE ONLY IMPERFECTLY GIVEN. 


COMMTOICATED BY 

GENBEAL SIE J. H, LBPEOT^ k.c.h.Gv 


Mo® 9a 


MAJOIi-GENBRAL THOMAS TROTTER, 

Colonel Qommcmdant, oih Battalion^ Royal Artillery, 


Entered tlie Eoyal Artillery as Lieutenant Fireworker^ January lOtk, 
1770. Ill 1773 tie went to America, and in 1774 joined tke Army in 
Boston, wliere lie remained until tlie eyaciiation of that place in 1776. 
He accompanied Sir William Howes’ Army to Halifax, and from 
thence to the neighboiirhoocl of Hew York, and was present at the 
affairs of Brooklyn, White Plains, Hoveinber 30th, 1776. 

In 1777 he accoiiipanied the Army up the Chesapeake to Philadelphia, 
and was present at the affair of Brandy Wine Creek, September 13th, 
1777. He returned with the Army throngliNew Jersey to New York 
in 1778, and in 1779 went to Virginia with the late General Leslie, 
and to Carolina. From 1779 to 1782 in various parts of America, but 
having been appointed a Captain- Lieutenant in October 1781, he 
returned to England in the summer of 1782. 

In 1787 he wmnt to Canada, and remained in that country until 1790, 
when he returned to Englamd upon succeeding to a Company of 
Artillery in the month of March in that year, which Company was 
quartered at Portsmouth. 

In 1793 he went with his Company to Flanders where he served 
with the Duke of York’s Army, and returned with it to England in 
the summer of 1795. During the time of his being in Flanders he 
was present at the Siege of Valenciennes, and at several actions in the 
field, at one of which he had the honor to receive His Royal Highness 
the Comiiiaiider-in-Chief s thanks in public orders ; during the 
■principal part of the campaigms in Flanders, he served as Brigade 
Major to the Artillery; he served with the Army in Holland during 
the short campaig'ii of 1799. In 1801 he was ordered on duty to 
Ireland, where he remained. 

He was appointed Colonel in the Artillery July 20th, -1804; 
Brigadier- General in the Army, April 1808, and Major-General, July 
25th, 1810. \ , ■ ' A 

Major-General Trotter died in Dublin March 6th, 1819, having been 
above forty-nine years in the Corps. 
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8EFEEAI SIR JOHN SMITH, G.C.E, 

Qolonel Commandant of the 'Royal Horse Artillery. 

Boeis- at Beightost, Feb. 22hDj 1754^ 


Entered tlie Royal Artilleiy as a Cadet, Marcli 15tli, 1768, and was 
promoted Mai’cli 1st, 1771, to 2nd Lieutenant. In 1773 he went to 
Canada, and was present at St. Johns, where he was taken prisoner, 
5th Nov., 1775. In Jan. 1777, he was exchanged and joined the 
army at Rhode Island, under the command of the then Earl Percy, 
and shortly after joined at New York, under the command of the then 
Sir Wm. Howe, he was in all the subsequent actions and sieges during 
the war, viz -.—Brandy Wine Creek, Sept. 18th, 1777 ; German Town, 
1777; Charleston, May 4th, 1780; York Town, Oct. 29th, 
1781. When Lord Cornwallis surrendered, he returned to England, 
on parole, after a service of nine years in America. 

In 178o he went on command to Gibraltar, where he remained five 
years. In 1795 he was ordered to join the army under Lord Moira, 
at Southampton, as Major, to superintend the gunners and drivers on 
that service, and as second in command of the artillery, under General 
Stewart, for foreign service. In October in the same year he was 
ordered to the West Indies under the command of the late Sir Ralph 
Abercrombie, and became commanding officer of artillery and remained 
until 1797, when he was relieved in consequence of ill-health. 

In 1799 he was ordered to join the expedition under H.R.H. the 
Duke of York,for Holland. In 1804 he was sent with the command 
of artillery to Gibraltar, where he remained ten years, till 1814, during 
which period the command of the fortress devolved on him. He wal 
twice slightly wounded, and three times shipwrecked. 

Sir John Smith had conferred on him the Grand Cross of the 
Giielphic order, and upon the death of Sir John McLeod succeeded 
him as Colonel Commandant of the Royal Horse Artillery, Jan 27th 
1833. Promoted General, Jan. 10th, 1837. ' 

He died at Charlton, July 3rd, 1837. 



523 


METHOD 

OP 

CALCULATMG TRAJECTORIES. 

BY 

CAPTAIN D. F. DOWNING, B.A. 


The idea pursued tlirougliout tlie following inyesfcigations lias been to 
obtain, from the experimental data furnisbed on the practice ground, 
a more direct and simple means of calculating tbe results of fire than 
is at present available. 

In speaking of an investigation it is necessary to state distinctly 
that no pretence is made to a matJiematlcal investigation in the usual 
meaning of the term ; the investigation being purely one of facts 
observed in practice, which has been, and is, continually carried out at 
Shoeburyiiess for the determination of range tables. All the state- 
ments made must therefore be accepted as embodying as faithfully as 
possible the results of actual observation. 

The method is based on the assumption that the Basliforth Tables 
give us the position of a projectile if gravity did not act, and that the 
true position will, be found vertically beneath this at a depth depending 
on the vertical acceleration that may be due to gravity under the par- 
ticular circumstances. This of course is nothing more than an 
extension of the principles recognised in vacuo, viz., that if a projectile 
starts from A towards i? with a velocity t?, its position at the end of a 



given time t, will be found by measuring along A B, Sb distance 
and from that point dropping a vertical 72 = 4 gt^ l)ut being applied 
to motion in air, the first value s is obtained by Bashforth^s Tables, 

68 , 
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and tlie endeavour now has been to obtain the second value by reference 
to the facts observed in practiced 

The plan adopted has been to take from the records of firing the 
following data : — 

Quadrant Angie of elevation ... == a 

Mean range.. = 

Observed time of fight ... ... 

then to deduce the height presumably fallen at the end of the range 
by 

Jiz==.R tan a 

and then to try and obtain a law connecting li and t. 

It soon became apparent that h varies so nearly as — in all cases^ 
howitzers and guns alike — that the equation 

was adopted in the expectation of obtaining f as a variable con- 
stant.” 

The general results obtained are embodied in Table I. and its 
Appendix^ which gives the average value of / for any particular gun 

or howitzer in terms of its (log) — and if. so far as has been 

w 

ascertained — and a little further speculatively. 

As a first general explanation of this Table it must be stated that 
it appears that for howitzers and light and medium guns (in fact, for 
all those natures not included between the black diagonals on the 
Table^ and for which numerical values are given) this average value 
for f may be used unaltered at all ranges^ and thus for a large 
number of pieces f may be treated as an ahsolnie condant. But this 
is not the case with all the values given in the Table., 

The others^ so far as has been ascertained^ still represent with truth 
the average values^ but beyond a certain point it is no longer 
sufficiently true to consider f as constant^ and the iiiain difficulty lies 
in deternnning when it becomes necessary to treat the value of / as 
conldumaJljj (VwmmJimg as the range increases. This condition of things 
appears to occur towards the right hand top corner of Table I., and 

generally when the log -- is less than 1 -35. The data for this portion 

of the Table, which refers to the heavier natures, are unfortunately 
meagre, so it is difficult to say anything about it confidently, but the 
Appendix to the Table gives a series of values for / (referred to i) 
which is apparently applicable to a large number of the heavy guns. 

^ It is Siitisfaciory to loarii that there is nothing novel in these icleas^ removing, as it does, a 
great deal of diindence in trying to foxoicl a system upon them. This very plan was adopted (at 
the suggestion of Col. Maitland, E.A.) for the eomputatiou of the range tables of the howitzers, 
&e., by tho CWmittee on Siege Train Equipment, but was considered to “fail” on the appear- 
ance of a correction. The method was however practically employed, and very much the same 
conclusions ilmwn as have been arrived at here—it is not necessary to give these— -but lest too 
miu*h authority may bo thought to be claimed, the present author takes the responsibility for any 
ol the suggestions made. It is believed that the process of “correction,” and indeed ihe Tables 
generally may be said to be new. 

* Under 9 sees, m these cases the results are apt to be uncertain, owing probably to ‘'‘'Jump.” 
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For tlie rest it appears that for any gun above tlie 6-incli^ the early 
values given in the Appendix may always be used up to 9 secs. ^ but 
for the longer ranges^, where the velocity is high, instead of the mean 
value indicated in the Table, the values in the Appendix should be 
used, diminished by the amounts indicated by the mean. Three short 
(black) diagonals have been drawn to show where it is supposed that 
similar values will apply under these conditions, and these have been 
figured with the amounts to be subtracted from the appendix valuesd 
The results of practice with the high velocity 9*2-inch wire gun will 
doubtless afford a good deal of information, and may confirm or refute 
the suppositions already formed. We have at present no piece re- 
presented in the right hand bottom or left top corners, and it is 
therefore impossible to say what takes place there. 

Ccdculation of Time of Flight, 

The next point to be considered is the calculation of the Time, and 
it is satisfactory to be able to state in connection with this, that there 
appears in general no necessity to tamper with the natural value of the 

-A, indeed it seems desirable to take that information most readily 

available, viz., the calibre in preference to the diameter of the shell, 
&c., it is necessary however tha,t the actual weight of projectile should 
be known, and before all things essential that the M,V, is tolerably 
correct. These points being observed the value of t may be obtained 
by tbe Basbforth Tables in the usual way by taking 

s = 3 A sec a 

(i? being as usual in yards) until the range becomes so great as to 
necessitate a correction, presumably for tenuity of the air due to the 

d ^ 

height of the trajectory. The limit to which the natural - is avail- 
able appears to be about 4000 yards for light and medium guns— 
direct fire ; howitzers full charge 3000 ; reduced charges less, but the 
reduced charges do not carry much beyond their (correction) limit. 
This correction for height of trajectory appears at first the most difficult 
part of the whole subject, for it implies a knowledge to start with as 
to what the height of the trajectory will be, and this is about the last 
thing ascertained. Then supposing a law of correction to be ascer- 
tained, tbe question arises as to wh^at are the most convenient terms 
in which to express it, this depends so largely upon what the nature of 


^ The foHo^ving esaniple will illustrate what is meant by this. The 8-meh B.Ij. (IV,,) with log ^ 

=l-484 and M. V.=2150 comes on to the short diagonal numbered IT, and has amean/= 12-78. 
If however this value is used throughout, the range cm-ve is distorted ; the more correct values at 


different times would he : — „ ,, 

At < = 3 ; f= 15-1 Appendix. t = 12;/= 13-8 —1-1— 12-7 

t = 7; >=14-26 „ i = gO; /= 12-74- 1-1 = 11-64 ^ : 

The same gun however with f charge, when M.V. = 1812 does not come between the short 
diagonals, and the appendix values should be used up to 9 secs., after which the mean, tiz.,/=13-34. 
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the problem may be^ wbicli has to be solved. The correction^ when 


necessary^ is applied of course to the this being diminished as the 

height of trajectory increases. This function is among the very first 
employed^ and hence the necessity for an early conclusion as to the 
correction. 

All through^ the process of calculating trajectories must necessarily 
partake of the nature of a series of trials^ however direct we may 
endeavour to make it^ the only thing to be done is to try and reduce 
the occasions on which it is necessary to go over the same ground 
twice. Take for example the first general problem in which it is 
desired to calculate the elevation required for a given range or vice 
versa] here^ if any correction is necessary it should obviously be given 
in terms of the range^ and yet it seems hardly possible to effect this, 
since nearly every gun has a different maximum ^height of trajectory 
for the same range . We are helped however to a certain extent by 
the circumstance that when the law applicable to one gun ceases to 
be applicable to another^ so does the range for this gun cease to be a 

practicable’^ one. 

Taking now a general view of Table 1.^ it is evident in the first place 
that each of the values of/' corresponds to a distinct character of 

trajectory^ to determine which the conjunction of — and M.V. has to 

be considered. Thus, the most curved trajectory is represented where 

the ~ is greatest and the M.V. least, viz., in the left hand bottom 

. . cP . 

corner; the flattest trajectory is when the — is least, and the M.V. 

greatest — in the right hand top corner. We might expect therefore 
that there will be lines of similar trajectories running across this 
diagonal, and this appears to be actually the case. Searching for 
comparisons it appears, for instance, that the 3-pr. Hotchkiss has its 
prototype in the 8-incli E-.M.L., and the 5-incli B.L. (II.), in the 12- 
inch E.M.L, (I.), while the trajectory of the 2*5-inch is slightly flatter 
than that of the 8-inch howitzer (ll-l lb. charge). Other comparisons 
will be found in the 7-pr. bronze and 8-incli howitzer (7 lb.), the 8-inch 
B.L, (II.), and 9*2-inch B.L. (I.), &o. The following data will enable 
some of the positions on the Table to be compared. 



log^- 

W 

M. V. 

i2. 


3-pT. Hotchkiss .. 

•014 

1873 

(3813 

8° 

8-incli E.M.L. .. 

1-5509 

1384 

( 3800 

7° 



1-9507 

1440 



8 -inch howitzer .. 

1-5509 

956 



8-iiicIi B.L., (11.),. 

1-484 

3030 

/ 8000 

10° 

9--3-inch B.L., (1.) .. 

1*3478 

1835 

( 8000 

10° 


a 



440 
54' j 


It is evident that when there is but little difference in elevation and 
range in any two natures, any correction for height of trajectory 
should be practically the same for both, and proceeding on this 
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assumption^ diagonals of ^^sim^la^ trajectory (tlie red ones wMcb. it 
will be seen, appears to run parallel) ^ have been drawn acro*ss Table I. 
and a Table (A) of corrections made out from such data as was avail- 
able. The diagonals are referred , to by letters {iy and the 

necessary correction can be inferred for any position of the value off 
ill Table which is not much beyond those diagonals at present 
obtained. 

The results obtained for this Correction Table are very reasonable, 
the corrections increasing with the rangeland diminisliing with the 
flatness of trajectory. They have been referred to the value of for 
the Table is primarily intended for the simple calculation of range and 
elevation and consecpieiitly the s is the first thing used. The corrections 
contained in this Table^ it must be observed^ were obtained from what 
is known as to the condition of things obtaining at the e?td of a hori- 
•zontal range^ so should not do for the calculation of all intermediate 
points^ — this part of tie subject) will be considered subsequently. 

The use of the Tables then so far is that they enable us to calculate 
the horizontal raiige^ elevation and time of flight corresponding to any 
selected value of within the limits of the Tables. Since s a sec a 
its value for small angles of elevation will not be very different from 
that of E (in feet)^ but generally the determination of a for a given 
Ej and (especially) the converse; will have to be eSected by a series of 
trials. 

As an example; suppose it is required to determine the elevation for 
5000 yards with the 2‘5-inch jointed gun. 

Take s somewhat larger than E, say 5 = 3 x 5500 = 16500. 

^73 9 * k 3 .73 — 

We have for data : - = ; log - = r9507 ; M.Y. = 1440. 

Referring to Table Ly/ = 12 ‘09; and its position about one-fifth the 
distance between diagonals c and d. Correction for 16500 feet is 
therefore *084. 

,/3 

Now by Bashforth : E- s ^ Sy — ; 

^ w 

16500 = ; 

log =l-9607 

w ' 

Correction — -084 
T86fi7 

logT6500 = 4-2175 42884*4 

4*0842 == log _ 

30744*4 

30738*7 

V 


— ^ 14.40 

= S, 

= /Sggg 

= 566*2 f.s. 
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A^gain,- — ■ 


cll 

w 


t — ^1440 — ^566*2 


^1440 ■— 
^ 566-2 = 


232*1284 

217*1524 

14*971 log 14*971 = 1*1753 

CoiTected log - = 1*8667 
w 


1*3086 = log 20*35 
t = 20*35 secs. 

Now to obtain we have, — 

sin a = - and li 
s 

log sin a = 2 log t + log/ — log s = 1*4810 
a =17° 37^ 

= s cos a feet = 5242 yards. 


Tbe value assumed for 5 was too large to give 5000^ but seeing that 
s is about 250 yards larger than B, making ^=15750 feet, and 
repeating the operations will probably give 5000 almost exactly. 
If however the object is to extend the range table the operations 
already performed have given one point for the range ourve.^^ 


But to carry on the illustration for the present purpose take ^? = 

15750 feet = 5250 yards, then correction = *076 j corrected log — = 

w 

1*8747 

S; = 42884-4 
-11800 

81084-4 V = 578. 

if = — Tgyg 

= 232*1234 
- 217*7456 

14*3778 if = 19*19 

log sin a = 1*4510 a = 16° W 

M=: 15750 cos 16° 25^ ft. B = 5036 yds. 

The results can now be extended in either direction for 100 yards 
or so by proportion. Thus we find at this range 1° 1 2' alters range 

200 yards ; /. difference, in elevation for 36 yards is, 36 x ^^min. =13'. 
Elevation ■ for 5000 yds=16° l2'. 

The published range table only goes as far as 4000 yards ; to com- 
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pare tlie results hy tMs method with the table take s = 12000 ft. ^ say, 
correction is '026 and the results are — 

a R. t. 

10^55' 3928 ]3-7 by calculation, 

10® 43^ 3900 13’59 by range table, 

the difference of elevation for 25 yards is 7^, difference of time *12, 
which brings the agreement as to time almost exact, and the range 
within 15 yards. 

The values of a and having been thus calculated the remaining 
information usually required, viz., angle of descent, and remaining 
velocity, can also be obtained. 

The V already obtained by Bashforth is not the actual remaining 
velocity, which is somewhat larger according to this method. 





Eef erring to the general hypothesis the Bashforth v is supposed to 
act ill the original direction AB^ along which s is measured, it will 
therefore be distiiigiiislied here by the symbol {s) ik The actual v 
must be in the direction of the line of descent CD^ and on the principle 
of the parallelogram of velocities should be compounded of the (s) 
and the vertical velocity induced by gravity which would be in the 
direction ED, i.e.y //, and it will be convenient to denote this velocity 
by {A) V, 

Now since the vertical acceleration has been assumed 'imiform it is 
evident that the velocity it induces should be given by : — 

and making DD= (/^) v and 6E= {s) v the direction of CD measured 
as an angle of descent should be obtained by : — 

tan 3 = sec a ~ tan a . 

Applying these formulm to the results just obtained for comparison 
with the range table we have : — 

(70 X 12‘09 X 13-71 = 331*4 
the ( 5 *) obtained by Basiifortli was == 641*4 

tan B = 5^ sec 10° 55' - tan 10° 55' 

' 64!l’4 

= ■ 6261 1939 = ■ 3333 
= 18° 36'. 


hence 
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THs is larger tlian that given by the range table^ but agrees with 
the general results of the method. Thus if ^ is taken = 12300 feet 
(and correction in consequence *030) the results are : — 

a B t (s) V 

IP 22' 4020 14*17 634*9 

this shows a difference of 27' for 92 yards, and by the well known 
formula, 

B tan S a ’ ^ 

we have for the angle of descent at 8928 yards. 

8928 tan 27 


92 

whence 


= tan 13, 

^ = 18^ 32^ 


The true remaining velocity may now be ascertained most simply in 
terms of the (^) v and angles of elevation and descent thus 


cos a . s 

V = (s) V ; 


cos j8 

in this particular instance the v at 3928 yards is 

cos 10*^ 55' ,-,<1 . 

”= .os 18° 26' 

= 664 f.S.; 

this it will be seen is mmderally larger than that given by the method 
employed on the range-table — the {s) v itself was larger — and the 
question of remaining velocity may perhaps be considered as fairly 
debatable ground. To compare the general results of the metho'd 
with the rest of the range-table, the following points have also been 
calculated : — . . . , 


' S' ' 

o 

a 

t 

V 


C 300 

0 

20 . 

0*6631 

1283 

Calcxilated 

( 300 

0 

16 

0*75 

1279 

Table 

( 1995 ' 

3 

49 

■ 5*741 

853 

Calcxilated 

(2000 

4 

9 

5*74 

852 

Table 

( 4020 ■ 

11 

22 

14*17 

659 

Galcixlated 

“(4000 

11 

7 

14*07 

617 

Table 


the cmToctioiis for diagonal c were, it may be observed, calculated from 
practice with the 8-inch howitzer, and the practice reports of the 
2*5-iiich gun have not- been consulted, but it is believed that the time 
of flight column in the range-table was filled in from the practice 
: .■reports and not calcxxlated. 


Calculation of inter mediaWPoinU, 

To proceed now^to the question of the determination of intermediate 
points in the trajectory. So long -as no correction for height 


IS 
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necessary there is no difficulty. If the height of any point be denoted 
as usual by y this is given of course by the expression 

y = 5‘ sin a 

but in this t is dependent on the — and if any correction is necessary 
for ^Henuity it should be known from the first, 

Now one or two assumptions have to be made. The first is that the 
correction at the summit of the trajectory will be the same as that at 
the end^ since at the end the projectile may be considered simply to 
have traversed the same condition of atmosphere twice. If this is 
admissible it follows that in the ascending branch the corrections 
increase with the height of the point under consideration^ while for 
the descending branch they remain practically constant. This of 
course is most important (if sufficiently correct) as it is generally 
points in the descending branch that are practically required. 

Proceeding then on these assumptions the maximum heights of, 
various trajectories^ difieriiig as largely as possible in character^, have 
been computed and compared with the corrections found necessary in 
each .casGj with the foilowdiig results : — 

1. The corrections do appear to coincide roughly "with equal 
heights of trajectory^ and consecmently the assumption that they are 
necessitated by a diminished resistance of the air appears justified. 

2. They also appear within certain limits to follow the Time of Mighty 
from which it is inferable that the maximum height may be directly 
deduced from the time of flight. This being an entirely unexpected 
result, the subject was further investigated;, and it then appeared that 
though the maximum height invariably follows the time, the correotion 
does not. This diiniaishes gradually as the range increases, (for the 
same height of trajectory) and it has consequently been necessary to 
again refer to the diagonals of Table I. 

3. By this method the maximum height occurs m all cases so near 
the point of half time that but little error in height is obtained by 
computing* it for -| t. For instance, the S-incli howitzer with 
6246 , a = 30 ^ 3 ^, ^ = 27 ’ 32 , the maximum height is apparently at 
13*5 and is 3179 ft,, taking \ i.e, 13*66 secs., the height works out 
3175 ft. 

The results obtained in this way are given in Table B. 

This Table (in conjiiiiction with those that have gone , before) will 
enable a very large class of problems to be worked out, some almost 
by mere inspection. 

For instance the question was on an occasion raised as to what 
would be the elevation' and range from a ship, necessary to hit a certain 
battery at Q-ibraltar which is 900 feet above the deck of the ship/ the 
gun being a 10-inch R.M.L. say. 

'.Now referring to Table B we see that the time of flight correspond- 
,ing to a. maximum height of 900 feet is 14*8 seconds. 

Referring^ to the range table of the lO-inch E.M.L. (70 lb. charge) 
we find the .elevation to give a time of 14*8 (on a horizontal range) is 

69 
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11° 14/ this is therefore the minimnni ele¥atioii: that will reach this 
height. The total horizontal range due to this height and time is hy 
the range table 5330 bnt the distance that the ship must be from 
the battery is that due to the summit of the trajectory^ and must be- 
calculated. Probably the simplest way to do this is to find the ¥alue 
of k for the summit time {Le, I x 14*8) and then we ha¥e 




li = 14*43 X 7*4^ corresponding by Table I. with M.V. 1380 


and log ~ = 1*39) ; whence 

ig = 1689 cot IP 14' = 8506 feet, 

, = 2835 yards. 

This is of course the horizontal range to a point ¥ertically beneath 
the battery ^ the direct range — ^if required — being : — 

\/(3002 4 * ^8353) = 2851 yards, 

and the ele¥ation 11° 14' is qimdfant ele¥ation. If the battery is to be 


To take this opportunity of again comparing the agi'eement of the results by this method and 
iho range table we have the following data to calculate the range and elevation corresponding to 


correction 


corrected log 


42589*3 

39000*9 


3688*4 
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laid on by the tangent sightSj the angle (y) subtended by the height 
of the battery is given by : 

and tangent angle of elevation is 

a - y = ir 14' - 6^ 2' = 5^ 12'. 

Now it will be seen by the range table that the elevation for an 
object on the same level with the gnn at a range of ^ 2851 is 5® — ^the 
extra 12' is therefore the difference in elevation — in this case — neces- 
sitated by the difference in level of gun and object^ and arrived at by 
a not very laborious process — ^however correct it may be.^ The results 
would probably be good enough at all events to commence practice 
with^ and it is hoped that estimates of this sort may not be considered 
without practical valuer the present one for instance suggesting a 
knowledge of the non-effective zone within which ships of a certain 
power cannot attack such elevated batteries, unless their mountings' 
admit of a very considerable elevation, to enable them to deliver 
an upward fire, &c., &c.^ 

The calculations for the return fire from the battery are not so 
simple and must be done by triads. 



In this case, if a be the cjuadrant angle of depressiou we have for the 
position of the projectile at the end of any given t and 8 

y = sin a 4“ = 5 sin a + f P' 

y being as before, the vertical distance of the projectile from the 
horizontal through the muzzle. This, in this instance, we know we want 
to get = 900 feet, so we may put ; — 

900 = 5 sin d 

we know the angle of depression of the ship (6^ 2') and consequently 


1 The ealmUted elevation for 2851 is 5° 3' whieli makes the difference only 9C 

2 It is believed that none of otir Sea Service 10-inch mountings would admit of this battery 
being hit at aU. 
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.tlie range B = 28S5 yards^ now s sin a may be written 5 tan a and we 
'bave . 

900 = 3 X 2835 tan a + 14-43 

Suppose we try the tangent elevation due to the direct range (2851) 
by the range table viz., 5°, a is then 6*2 — 5® = 1® 2', and we have : — ■ 

900-3 X 2835 tan 1° 2' 

. 14-43 

whence t = 7*198 secs. 


this, then, is the time that a lO-inch R.M.L. projectile fired from a 
height of 900 feet, takes to strike the level of the ship when fired 
with a qnadrant depression of 1^ 2^ To ascertain whether it strikes 
at the right range the value of s corresponding to ^=7*193 must be 
calculated by Bashforth. In this case the s works out 8674 feet— the 
correction being taken as for a descending branch from a height of 
900, and therefore the same as before. We have now 

i2=:5 cos a = 8674 cos 1° 2^ feet. 


which gives a horizontal range of 2891 yards, somewhat larger than 
that required — as might be expected— though only 56 yards. 

Without going to the trouble of re-calculating with a larger value 
for a the correction required may be taken from the range table which 
shows a difference of 7', say, for 56 yards at this range. The correct 
tangent elevation for firing down is therefore 4P 53^ The correction 
in elevation thus appears to be almost the same^ for firing up 
as for firing down — in the one case added, in the other subtracted. 
The principal difference in the results however, is seen in the time of 
flight, and energy of the blow delivered. The calculated results are 
here drawn up for comparison. 


B a 

(direct) (tangent) 

Firing down 2851 4° 53' 

i» horizontally ... 2851 5° 3' 

« up ... 2851 5^2' 


t V Energy 

foot tons. 

7-158 1093 3398 

7-202 1056 3171 

7*4 1041 3078 


This^will probably suffice to illustrate the application of the method, 
which it will be seen requires but little ingenuity to bring ordinary 
problems within its scope, some even which by the known methods are 
almost^ incalculable, and all of which, thus treated, are enormously 
simplified. Table B has developed itself into an especially useful 
form, and lends itself particularly to the calculations concernino* 
points , ill the descending branch. It would seem as if an extra column 
;C)f maximum height of trajectory'^ might be advantageously added 
to any range-table directly from this one. 

The symbols and formulm are hei^e drawn together into a convenient 
.■form .for, reference. ' 


#/== 14.43 supposing the battery also armed with lO-rnch E.M.L. guns and Ml charge used. 
^ Fjiie note preceding page. 
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The symbols are^— 

a = Quadrant angle of elevation or depression. 
pz=z ^ B descent. 

E = Horizontal range from muzzle to point under consideration (liorizontal 
co-ordinate) in yardB, 
j/ = Teiticai co-ordinate of point in 

5 = Distance by Baslifortli’s Tables corresponding to time t-feet, 
t = Time by Baslifortli’s Tables con-esponding to distance s- seconds. 

V = Muzzle Telocity. 

V = Eeinaiiiiiig Telocity at end of time and distance s. 

(s) V = lleinnining Telocity hy BasJifortlds Tables, corresponding to t or s. 

(/^) t? = Terticai Telocity induced in time t. 

/= (1) Terticai acceleration due to retarded gravity by Table L, and 

Appendix. 

d = Calibre in inches. 

ii) = Weigl'it of projectile in pounds. 

a = CoiTCctirai to be applied in using BasMortli’s Tables by Tables A and B. 
The formiike are : — 

(1) TThen a is elevaHoii 



y = 5 sin a for any point ; 
sin a = ^ ^ 


s s s 


wliere y = 0 (Ce., at end of range) ; 

(1 to get yards) 

(h)v=.2ft 

tan B = ® - sec a — tan a. 

(s)v 



The 'Bashforth fornrate may be written : — 

/73 

(log — — <r) + log s = log {Sy — S^} 

and (log - — <r) + log t = log \Ty — T^} 

but so long as it is remembered that cr has to be subtracted from log — 
before using the latter that is all that is. required. . ^ 
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The values of / in Table I. may be calculated, if desired, by the 
following formula : — 

/= 16-1 - 4 Gog - - T85) - -0017 (r - 600) , 

w 

ia wHcli it is assumed that f can never be made to exceed 16*1 and 

73 

W z- be not less than 1*35, 

%o 


The values of / in Table I.^ Appendix, beyond the time of 9 secs. 


are given by : — 


_-06 ( 2 ^- 9 ). 


As regards the general applicability of the method, it has not 
appeared necessary to place any restrictions, except for ranges with 
the smaller pieces which have a time of flight less than 9 secs., which 
are apt to be most uncertain. The Tables have been drawn up to give 
the actual elevations required, and no account has been taken of 
jump.^^ One reason for this is that the calculations for determining 
jump are made dependent on the assumption that at the beginning of 
the trajectory the vertical acceleration may be taken as that due to 
gravity unimpaired, and the general results of this investigation go 
to show that the assumption is not at all necessarily true. Until 
therefore a more satisfactory method of ascertainiiig the true jump 
is obtained, calculations for . the shorter ranges must still remain 
uncertain, and the whole subject, more or less shrouded in doubt. For 
the rest ' it must be said that the Tables have been derived from 
practice with our service ordnance and projectiles, and it is impossible 
to say whether they may be applicable to those of other design or not. 
One great point in favour of the metliod is that it is applicable to 
all natures of fire as regards elevation and range ; being, if anything, 
rather ipiore certain in its action for howitzer-fire than for the very 
flat trajectories. 


In conclusion, it is perhaps unnecessary to say that the subject is 
not considered by any means exhausted, there are points which are 
not at all clear, and it is quite possible that for greater accuracy a 
complete revision of Table I., may he necessary. It will be observed 
that to form an estimate by this method two things have to be 
determined— the time of flight corresponding to a given 8 (or vke 
%ieuCC) andihe (i) mean vertical acceleration/ With regard to the first, 
it is believed that the coiTection tables will be found to give 
aco’urak resuMs for common shell ; ^ they have been gradually formed 
. and checked from time- to time with fresh data. With regard to the 
'. -second, it' is obviously unsatisfactory to have a break in the continuity 
:of 'Table I. and its appendix, and the state of things thus indicated 
is, avowedly dubious, but that cannot be helped at present; the 
r' .endeavour has merely been to set- forth faithfully the state .of things 


1 Tlie 13-pi% is the only piece examined to which they are quite inapplicable, this requires 
corrcch on. It is not proposed to discuss this at present, though the esplanatiorL does not seem far 

-'■''tp-seek-,'-' ■ 
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as tliey opponr to exist, and tlie present Table is offered till more 

becomes known. 

Tbe appendix Tallies were obtained from tbe 13*5-*mcli B.L., they 

agree very closely witli tbe 11-inch R.M.L. (log ^ = 1*345), and that 

they are also available for the 17’72-inch R.M.L. may be judged from 
the following 

At Gibraltar on the 5th November, 1884, a round was fired with 
7® €|iiadraiit elevation, the only one yet, fired for range with full charge ■ 
from, the lOO-ton. The height of gun above mean sea level was 
recorded as ^^70 feet (about) and the range attained 5125 yards. 
The tangent elevation to the point of impact was therefore presumably 
T 151 value of s in this case would be 5125 sec 7^ 15' = 5166 

, yards. 

To coiiipare at once the results by this' method let us select the value 
5 = 5166 yards, and ascertain the elevation and range corresponding to 
it. 


We have for data ; nnblishedM.Y, 1548: los— 
... _ . . ^ 


1T960 


correction (Table A,) = “019. 


V 2000 )’ 


)rreete(i log - = 1*1770 

'i’y 

logs X 51-66 = 4-1903 


48377*6 




11047*6 


1 m 

1548 -^1130 


= 23B-4539 
230*6648 


1-7891 


: log ”1*2521 

- =T-1770 


1-0761 = log t 


t = 11-89. 


a = 7° 14' ; 


: sin a = , and by the Appendix, Table I., for t = 11’89,/ = 13*83, 

, . 13*83 X 11*893 „o 1./ 

hence sin a = — a = 7 14 ■ 
a X .51 00 

the range of course is 5166 cos 7® 14' = 5125, 

MemlUi— ' a M 

Calculated ... ... T 14' 5125. 

Observed ... ... 7° 15' 5125. 

On the strength of this and other satisfactory tests, the following 
skeleton. range table is predicted for the 111 -ton B.L. 


538 


METHOD Of CADGTJLATINa TEAJEOTOBIIS. 


TABLE An Corrections to be applied to log ^ for heigiit of trajectory. 


s - yds . 


h 

e 

d 

e 



1 

m 

2000 


(?) 







— 

— 

— 


2600 


•043 

— 

— 

— . 

— 

— 

— 

— 

3000 


•080 

— 

— 

— 

— 

— 

— 

: 

3600 ... ... 


•103 

— 

— 

— 

— 

— 

— 

— 

4000 ... ... 


•124 

•029 

•01 

— 

— 

— 

— 

— 

4500 ... ... 


•144 

•053 

•029 

•015 

— 

— 

— 

— 

6000 


•165 

*072 

•046 

•029 

•017 

•010 

•0 

— 

6600 


— 

•089 

•063 

•043 

•033 

•024 

•013 

•0 

6000 



•104 

•078 

•057 

•049 

•037 

•024 

•oil 

6500 ... ... 


— 

•118 

•093 

•071 

•061 

•048 

•033 

*017 

7000 


— 

•132 

•107 

•085 

•072 

•059 

•041 

■022 

7500 ... ... 


— 

•144 

•120 

•099 

•083 

•069 

*046 

*025 

8000 


— 

•166 

•132 

•113 

•093 

•076 

•052 

•028 

8600 ... ... 


— 

• 1.67 

•144 

•125 

•102 

•083 

■ *057 . 

•030 

9000 ... ... 


— 

•178 

•155 1 

•136 

•111 

•090 

•062 

•035 

9500 ... ... 


— 

•187 

•165 

•147 

•120 

•097 

•066 

* 037 , 

10000 


— 1 

— 

i -174 

•158 

■ -128 

•103 

•071 

■037 

10500 


— 

— 

•183 

•167 

•135 

•109 

■075 

•040 

11000 


— 

— 

•192 

•177 

•143 

•114 

•079 

•042 

11500 


— 

■ — 

•200 

•186 

■150 

•119 

•083 

•044 

12000 


— 

— 

— 

•193 

♦156 

•124 

•086 

•046 

12500 



— 


•201 

•163 

•129 

•090 

•049 

13000 


— 

— 

— 

•209 

•169 

•134 

•093 

•051 

13600 ... ... 


— 

— 

— 

•216 

•175 

•138 

•097 

•054 

14000 


— 

— 

— 

•223 

•180 

•143 

•100 

•056 

14500 ... ... 


— 

— 

— 

•230 

•186 

•147 

•103 

•068 

15000 


— 

— 

— 

— 

•191 

•162 

•106 

•061 

15500 ... ... 


— 

— 

— 

— 

•196 

•166 

•110 

*064 

16000 


— 

— 

— 


•201 

•160 

•113 

•066 

16500 


— 

— 

— 

— , 

•206 

•164 

•117 

•068 

17000 


— 

— 

— 

— 

•211 

•168 

•120 

•071 

17600 



— 

— 

— 

— 

•172 

•123 

•073 

18000 

" — ^ % 


1 - 

1 " 




•175 

•126 

•075 


Example of use. — Given log ^ = 1 ‘ 7301 , M.V. = 1750 — to find 
necessary correction for a value s = 5000 yards. 

In Table I., opposite 1*73' and under 1750 value of / appears = 12 * 44 ; 
tlie position is about one-third of the distance between diagonals e 
and 

In Correction Table, opposite s = 5000, correction under e is *029^ 
under d is *046. Difference of *046 and *029 is *017 

J X *017 = *006 

Correction is therefore = *029 + *006 = *035. 



M.V. 


500 


600 


700 


800 ■ 900 1000 


1100 1200 ' ISOO MOO 1500 1600 1700^ 1800 1100 2000 2100 \ 2200 2300 2400 


log 

1 15 
17 
19 
*21 

•25 
. ‘27 
•29 
•31 
•33 
•35 
•37 
•39 
•41 
•43 
•45 
•47 
•49 
•51 
■53 
•55 
•57 
•59 
•61 
•63 
•65 
•67 
•69 
•71 , 
*73 
•75 
•77 
•79 
•81 
•83 
, . *85 
•87 
, -89 
•91 
' -93 
. -95 
-97 

„ m 

0*01 


APPEND!: 
TO TABLED 



m^m 

16*02 

15*94 

15*86 

15*78 

15-70 

15*62 

15*54 

1516 

15*38 

15*30 

15*22 

15-14 

15*06 

14-98 

14*90 

14*82 

14*74 

14*66 

14*58 

14-50 

14-42 

14*34 

14*26 

14*18 

14*10 

14*02 

13-94 

13^86 

13*78 

13*70 

13*62 

T 3-54 

13*46 


15*92 
■ 15*84 
15-76 
15-68 
15*60 
15-52 
15-44 
15-36 
15*28 
15*20 
15*12 
15*04 
14*96 
14*88 
14*80 
14*72 
14*64 
14-56 
14*48 
14*40 
14*32 
14*24 
14*16 
14*08 
14*00 
13*92 
13-84 
13*76 
13*68 
13*60 
13-52 
13*44 
13*36 
. 13 * 28 , 


15*75 ■ 
15*67 
15*59 
15-51 
15-43 
15*35 
15*27 
15*19 
15*11 
15*03 
14*95 
14*87 
14*79 
14-71 
14-63 
, 14*55 
■ 14*47 
14-39 
14*31 
14*23 
14*15 
14*07 
13*99 
13*91 
13*83 
13*75 
13*67 
13*59 
13*51 
13*43 
13-35 
13*27 
■ 13*19 
13*11 


15-58 

15*41 

15*24 

15*07 

14*90 

14*73 

14 * 56 % 

14-39 

14 * 2 i 2 ,„ 

14-05 

13 - Sg ./ 

13*72 

13-55 

13*39 

13^22 

13-06 

12-90 

A '1 

5 

14 * 6 " 

15*50 

15*33 

15*16 

14*99 

14-82 

14*65 

14-48 '""x 

14-31 

14*14 

13*97 

. 13 *^' ■■ 

13*64 

13*47 .,, 

13*31 

13-14 

12*98 

12 ^ 

6 

14 .* 4 ,; 

15*42 

15*25 

15*08 

14 ;* 9 i 

14*74 

14-57 

14-40 

14-23 

14*06 

13-89 

13*72 

13*56 

13-39 '■■■■ 

,, 18*23 

13-06 

12-90 


7 

14*26 

15*34 

15*17 

15*00 

14*83 

14-66 

14*49 

14-32 

14-15 

13*98 

13*81 

13-64 

13-48 

13*31 

" A 3“15 

12*98 

■■'•, 12 ^ 52 '^ 

12-66 

8 

14*12 

15 *26 

15-09 

14*92 

14*75 

14-58 

14*41 

14-24 

14-07 

13-90 

13*73 

13*56 

13-40 

13*23 

13-07 

12-90 


12-58 

9 

14 * CX ) 
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TABLE B. — Corrections for log ,m terms of maximum height of traiectory and Time of 

Flight. 


Maximum height of 
trajectory. 

Correction for log — * 
w 

Time . 
of EiigM-t 


feet. 




c, d and e. 


Jc 

1 

secs. 

100 





— 


— 

— 

3-1 

200 





— 

— 

— 



'5*7 

300 





— 

— 

— 


7-8 

400 





•0 

•0 

*0 

•0 

9*6 

500 





•013 

•013 

•013 

•013 

11*0 

600 




... 

•023 

•023 

•023 

•021 

12*2 

700 





•031 

•031 

•031 

•028 

13*2 

800 





•038 

•038 

•038 

•033 

14-1 

900 





•044 

•044 

•044 

•038 

14*8 

1100 





•054 

•054 

*054 

*045 

16-0 

1300 





•064 

•084 

•064 

•051 

17-2 

1500 





•073 

•073 

•073 

*056 

18*3 

1700 





•082 

•081 

•080 

•060 

19»4 

1900 





•090 

•088 

•086 

•064 

20*4 

2100 





”100 i 

•096 

•093 ^ 

•067 

21*5 

2300 





•109 

•103 

•098 

■070 

22*6 

2500 





•118 

•109 

•103 

•072 

23-7 

2700 





•126 

•114 

•106 

•074 

24-7 

2900 





•134 

•118 

•110 

•076 

25-6 

3100 





•143 

•124 

•113 

•078 

26-6 

3300 





•150 

•128 

•115 

•080 

27'6 


* The correction is to he subtracted from the loq — . 

t This is the time to the end of the horizontal range corresponding to the maximum height 
The time to the summit itself will be half this. 


PK.EBI0TED BAMGB TABLE. 


16*25-mcli B.L. Grim. 

Muzzle Telocity, —2100 f.s. 
Weight of projectile, — 1800 11>. 


Eange. 

Elevation. 

Time of flight 

yards. 

1000 ... 

o f 

0 39 

seconds, 

1-474 

2000 

1 20 

3*042 

3000 

2 4 

4-706 

4000 

2 ■ 52 

6-482 

5000 

3 44 

8*379' 

6000 ... 

4 41 

10-39 

7000 

5 40 

12-5 

8000 ... ... 

6 52 

14-78 

9000 ... ... 

8 10 

17*19 

10000 

9 37 

19-8 

11000 ... 

11 11 

22-6 

12000 

12 56 

25*63 

13000 

14 48 

28*82 
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In tlie beginning of tliis year Greneral Boulanger, dissatisfied with the then 
existing rules (those of 1876) as to the tactics of artillery in action, convened 
a committee to edit a new code of instructions. 

These “ Instructions ” are a most precious guide for artillery officers, they clear 
up a subject which quite recently was one of bitter controversy. No artilleij 
commander need hesitate now ; the great principle is laid down,— first insure the 
safety and success of the army, then think of the safety -of the guns. 

A salient feature is the downfall of specialism (p articular imm) at any rate on 
the field of battle. 

We are not far from the time when each Arm was held to have its own 
particular task during an action, a task which it took a pride in having to carry 
out alone, without help from the other Arms. One still hears arguments as to 
whether this or that Arm can or cannot act alone — such discussions are childish ; 
in these days the three Arms are each necessary one to the other, and success can 
only be obtained by their intimate and constant co-operation to a common end. 

The Instructions ” lay down this grand principle in showing the necessity of 
the tactical union of the three Arms, and in laying down rules as to the part to be 
played by the artillery in their joint efforts on^ the battle field. The duty of the 
artillery is not only to prepare the way for the infantry attack, but to attach itself 
to them, to follow its movements, and to support it morally and materially to the 
end. This duty is pointed out all through the book, and at the same time the 
methods by which the interests of all may best be carried out. These methods are 
generally adopted in the great European armies; but what renders the ‘‘Instruc- 
tions ” so valuable is that considerations of time and distance axe constantly^ taken 
into account in determining the movements of batteries in taking up their positions, 
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and this is the only means of determining, beforehand, the practical possibility 
of bringing the artillery into action at the right place, and at the right moment. 

The first chapter deals with general principles, and quotes the axiom of Trince 
Kraft Ton llolienlohe Ingelfingnii as to the necessity of acting in masses. Tiring 
at ranges over 2500 metres is to be avoided on account of the difficulty of 
observing the effect, except in the case of very prominent objects with great 
deptli. 

Artillery as a rule beeps out of the zone of effective muslcetry fire, but in 
critical moments, or when the defence is much shaken it should not hesitate to 
advance into it and engage the enemy up to the shortest ranges (500 or 600 
metres.) 

Guns are distributed on the line of battle in such a maimer as to support the 
troops with which they are acting energetically, and to receive from them the 
protection they need. 

Batteries will, as a rule, deploy before arriving at the positions they are about 
to occupy. The frontage of each battery is from 50 to 100 metres, of each group 
of batteries 300 to 500 metres; the intervals reserved for infantry should not j 
exceed 1000 to 1200 metres. f 

Changes of position of less than 500 metres should be avoided in the attack. |j 
Batteries which are to concentrate their fire on any one object are massed, and 
made into a single command. Every line of guns is protected on its fianks by 
infantry or cavalry, who must also watch the ground in front of the guns if the 1 
line extends above 500 yards, this surveillance is best insured by detached parties 1 
placed ill favourable po.sitioiis in front of the guns. 

The first chapter ends with the following important rule : — The artillery is 
under the direct orders of the commander of the troops, who is alone responsible 
for their disposition. To carry out this rule properly, it is evident that the com- ’ 
mander of the troops must have a pretty wide knowledge of the rdle of artillery, 
and of the best conditions for getting the maximum of effect from it. The want 
of this knowledge on the part of officers in high command used to tend to form 
corps of specialists, which has been for long the bane of our army, and which is 
now happily disappearing. 

The Instructions ” proceed to define how much of the initiative should come 
from the commander of the troops, and how much concerns the artillery alone, the 
former should confine Ms instructions to pointing out the positions to he taken 
up, the objects to be fired at, and the movements to be made. 

An explanatory note here specifies that the word position ” (position) applies 
to the general lie of the ground on which the guns are to be brouglit up, and that 
the -word '‘'site” (emplaGementJ wall mean the actual spot on which the guns 
are brought into action; thus the choice of the position lies with the com- 
mander of the troops, whilst the fixing of the sites for the guns depends on 
artillery officers. 

Chapter II, treats of the role of artillery in the different phases of an action, 
and begins w'itli the following axiom : — 

" Decisive results can only be obtained by taking the offensive/’ 

The chapter is divided into two parts '' Attack ” and “Defence,” and each of 
these into live sub-divisions, the two first are the same in each, “ Preliminaries 
of the attack ” and “ Artillery duel the other three are ; in the attack, 

“ Preparation of the attack “ Carrying out the attack ” and “ Pursuit in the 
defence; action of the defending force “During the preparation of the attack,” 

“ Dnmi^ the carrying out of the attack,” and in “ Eetreat.” 

Ill aiiaeking, tlie mission of the artillery is to prepare the way for the infantry 
attack, it is with this object that they engage in the artillery duel, and to gain 
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tliis end as soon, and as ceTtainly as possiWe they should bring all tlieiT guns into 
action in the shortest possible time 5 as soon as they have got the better of the 
gmis of the defence the commander of the troops can choose the place and the 
moment when he wall strike the decisive blow. Tims the old system of keeping 
a portion of the guns in reserve is completely exploded. 

The Preliminaries of the attack begin with the engagement of the advanced 
guard, and the deployment of the artillery of the main body, the artillery duel is 
begun at long ranges, but as cannonades at long ranges cannot give marked 
results, the attacking guns must advance on the enemy’s batteries ; they must 
not however enter the zone where musketry hre begins to get effective ( 1^00 to 
1500 metres); and it is from the furthest point it can reach without entering this 
zone that it must prepare the way for the infantry attack, by shaking the defend- 
ing troops, and destroying any obstacles on the point of attack. 

The determination of tlie moment -when the preparation of the attack should 
begin is of such importance, that the “Instructions” place it entirely in the 
hands of the commander of the troops. In the “ carrying out of the attack” 
only a portion of the batteries advance to support the movement of the infantry ; 
hut so as not to change position too often, they only make one, or two, movements 
in advance; they thus get up to, if possible, 800 to 600 metres from the 
enemy’s line. During this phase the batteries which have remained in rear con- 
tinue to tire at the point of assault. 

As soon as the infantry has got foot-hold in the enemy’s position the nearest 
batteries immediately advance along side of them, and lielp to)push back the re- 
tiring troops, and to prevent counter-attacks; they are soon joined by all the 
batteries in rear. If the attack fails, all the batteries concentrate their fire on 
the eiieiiiy when he attempts to advance, and thus give the infantry time to reform; 
when the enemy retreats, the guns push boldly to the front with the cavalry or 
infantry, and as they have now only disorganised or broken troops in front of 
them, they can come into action at very short ranges, and should obtain great 
results. 

The phases of the defensive fight coiuespond with those of the attack, they 
follow the development of the attack, but differ in the action of the artillery. As 
soon as the enemy shows himself in force, a few batteries only are brought up, the 
commander of the troops fixes the moment when they are to open fire ; the whole 
of the defending artillery does not come into action until the assailant has shown 
clearly the intended line of deployment of his guns. 

The “artillery duel” is of great importance to the defence; if their guns gain 
the upper hand they can in their turn take the offensive, otherwise the greater 
part of the batteries must be withdrawn, only leaving those which are not much 
exposed in action ; the others are taken to the rear and get ready to take their 
part when the position is closely attacked. 

During the preparation of the attack the defending artillery does its utmost to 
prevent or delay it. Any amongst the withdrawn batteries which can, counter- 
batter the guns which are preparing the attack, or search out reverse slopes 
where the attacking infantry are massed. 

When the infantry begins to show itself in force, all the batteries take up the 
sites (which have bemi previously fixed upon) for the close defence, open a rapid 
fire and if possible prepare a counter-attack. During the carrying out of the 
attack some of the batteries, if necessary, take up a position some 1500 to 2000 
metres in rear, as a rallying point. If the assault fails, the guns continue to fire 
at the enemy, if not, they keep in action till the last moment, and when obliged, 
they retire by echelons, "and continue to support the retiring infantry closely, at 
the proper time they prepare the last effort of the reserves. During the retreat 
they do everything they can to delay the adversary, and sacrifice themselves if 
necessary to "give the principal columns time to withdraw. 
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The two first eliapters Lave dealt witii the new tactics generally ; Chapter III. 
deals with those of a division acting by itself; the phases of the fight being 
divided as in Chapter II. 

The 0. C. artillery of the advanced-guard (one or two batteries) is under the 
immediate orders of the officer commanding the advanced-guard, and stays close 
to him on the line of march. When the artillery are to come into action, he 
receives the necessary orders from that officer, who will take steps at the same 
time to protect the guns ; for if ever guns want protection it is when they push 
to the front to begin an action. 

The guns are generally brought into action on the right, or left, and not too far 
from the road by which the column have come. Their object is to prepare the 
attack for the advanced-guard, and as the role of the latter is, generally, to drive 
hack the advanced troops of the enemy, so as to allow the Greneral commanding 
the division to determine methodically his line of action, it follows that the 
advanced guard will generally continue its advance, until it meets serious resist- 
ance, and is obliged to halt. The guns of the advanced-guard will therefore have 
a second position to take up before the arrival of the artillery of the main body, 
and it is the duty of the Greneral commanding the advanced guard to point out 
this position. t 

At this stage the Divisional Greneral orders up the artiUery of the main body, but’ 
for the present merely fixes a rendezvous, where fresh instructions will await 
them. 

Artillery are forbidden to quit the column without orders. The guns of the 
main body are generally directed to that flank of the advanced-guard to which 
the leading troops of the main will deploy. 

The artillery of the main body, including that of the advanced-guard, are now 
placed under the direct command of the O.C. the divisional artillery, who leaves 
the Greneral and remains with his guns during the rest of the action. 

As soon as the guns are formed up in action, they become, in a manner, the 
backbone of the line of battle. Positions have been reserved for the infantry 
more or less in advance, behind, or in prolongation, of the line of guns according 
to the role to be carried out by each unit, and these are taken up as quickly as 
possible. These manoeuvres constitute the preliminaries of the attack. 

We now enter on the second phase of the fight, — the artillery duel ; it lies with 
the Divisional General to prevent this degenerating into a cannonade at extreme 
ranges, which would be fruitless as well as endless ; he will point out to the O.C, 
the artillery, the new positions he wishes occupied, and the latter chooses the sites 
for his batteries, so that, as far as possible, they will not be obliged to move 
again to carry out the preparation of the attack. The order for the advance 
comes from the General, and the infantry of the main body begin to deploy, 
covered by the fire of the guns. 

We now arrive at the third phase—the preparation of the attack ; it begins on the 
order of the General, who indicates the point of attack, in the most minute 
manner, to the O.C. the artillery, and also gives him all the information he can as 
to the time of the attack. ^ All the batteries do not take part in the preparation ; 
the O.C. the artillery details those that are to carry it out ; the others play upon 
the rest of the front. 

^ At this point of the action the General tells the O.C. the artillery his disposi- 
tions for tlie attack, he fixes the number of batteries which are to acconq a iy the 
infantry, and points out whether they are to advance between the battalions of the 
attacking brigade, or on the exterior wing ; in the latter case he gives them a special 
escort. 

These batteries should arrive on their new sites as soon as the supports of the 
skirmisiiing line have passed them. 
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The execution of the attack concerns chiefly the infantry, but at this moment 
the help of the guns is of supreme importance to them. Before this phase 
begins everything should have been carefully prepared, the infantry massed at 
their starting point for the attack, and the next sites for the guns which accom- 
pany them settled. It is left to the O.C. the artillery to determine, in accordance 
with the instructions he has received, whether he should advance his guns to the 
close support of the infantry. If he tliinks proper, he orders the wdiole, or a 
part of, the guns which have not moved, to advance, and shows them the sites 
where they are to come into action. 

When the attack succeeds the guns get to the captured position as soon as 
possible. The batteries which have accompanied the attack never wait for orders 
to do this, they start as soon as the battalion or battalions (3rd line) which 
follow behind the attacking troops are on the point of arriving on the position. 

During this phase of the close fight one must no longer expect orders, each 
commander carries out the orders he has received to the best of his judgment ; 
the first duty of everyone is to act. 

In pursuit the role of the artillery is very similar to that assigned to it when 
acting with an advanced guard, only a portion of the batteries take part in it, the 
Divisional General fixes the number, and the command is placed in the hands of 
the ofiicer charged -with the direction of the pursuit. 

On the defensive, the first thing is to determine a plan, the O.C. the artillery 
accompanies the General in his reconnaissance of the ground, receives his instruc- 
tions, and makes his arrangements accordingly. 

The Preliminaries of the fight ” in this case are to resist as long as possible, 
but above all not to neglect a chance of taking the offensive if it should offer 
itself — this chance may turn up at any phase of the action, for even at the last 
moment, an unexpected reinforcement, or an accident may change the course 
of §vents. 

The Divisional General fixes the numher of batteries to be brought into line at 
the beginning of the attack, but as soon as the fighting becomes serious he brings 
up all his guns, w-hich engage the enemy at once with the utmost vigour. 

Breaking up the artillery of a division into more than two groups is to he 
avoided, this follows on the axiom with which the Instructions begin. ®'The 
use of artillery in groups of batteries is the rule, in single batteries the exception.’’ 

In the artiUery duel the batteries should put forth all their strength to gain 
the superiority of the attacking artiUery, so as to enable the division to take tlie 
offensive, which is the one end to be kept in view. If it is impossible to keep up 
the duel with any chance of success, a part only of the batteries continue in action, 
the remainder are taken to the rear and under cover. 

During the preparation of the attack, (the third phase), the batteries which have 
remained in action, concentrate their fire on those guns of the enemy that are 
preparing the attack. At this moment, the enemy themselves show which point is 
threatened ; the Divisional General orders aU the batteries at his disposal to this 
point, he fixes the position they are to occupy during the close defence, which 
should be on the flanks of the central point of attack; the batteries that cannot 
bear on the enemy in his present position, are kept temporarily a little in rear of 
their sites, and under cover. 

During the execution of the attack the latter come into line. As soon as the 
attacking infantry begin to show themselves in force, they come into action. The 
Divisional General fixes on a rallying point in case of necessity, points it out to 
the O.C. the artillery, and tells off the number of batteries that may have to retire 
on it. If the assailants cannot be driven back, the artillery retire by eclieloiis, 
they prepare counter-attacks energetically; they must never lose sight of this 
possibility. 

Eetiring by echelons, is the* best way to ensure, as far possible, that degree of 
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calmness, wMcli is so necessary in a retreat, so as to prevent its degenerating into 
a rout. Tlie mere fact of guns going to tlie rear, in ninety -nine cases out of a 
kundred, has an extremely bad effect on morale oi the other troops. But 
when the latter see the guns retiring regularly, and in order, even though rapidly 
if necessary, one echelon remaining in action to protect that in retreat, they 
themselves will resist more stubbornly and make good their retreat. 

When retreat, (the fifth phase) is finally determined on the Divisional General 
tells off the number of batteries for the rear guard, and their commander is placed 
under the immediate orders of the O.C. the rear guard. 

Chapter IV. treats of the role of artillery acting with an Army Corps ; this 
must not be looked upon as merely a doubling up of two divisions, it is a 
much more unweildy and complicated affair ; each division has its four batteries, 
the Army Corps in addition has its Corps Artillery of six Bield, and two Horse, 
batteries, and a cavalry brigade, to which one of the Horse batteries of the Corps 
Artillery is generally attached. 

An Army Corps advances in one or two columns, the latter, by far the most 
simple, is dealt with first. 

In the ‘‘ Preliminaries of the fight” the officer commanding the cavalry IM^ide 
makes use of his Horse battery to support either his squadrons when worknf 
round the enemy’s flanks, or the troops of the neighbouring advanced-guard. 

The commander of each advanced-guard engages with the whole or part of his 
guns according to the necessity, the Divisional Generals bring up their divisional 
artillery, the commander of the Army Corps brings up the Corps Artillery ; ther 
latter makes a rapid reconnaissance of the groxmd, and makes known to the 
artillery Brigadier his first arrangements for deploying ; he fixes the position of 
the Corps Artillery, points out the object they are to fire at, and makes arrange- 
ments for their escort. 

As a rule the Corps Artillery is brought up between the two advanced-guards, 
the divisional guns are placed so as to be flanked by their own troops when the 
deployment is carried out. In certain cases the Horse battery attached to the 
cavalry brigade will rejoin the Corps Artillery. 

The artillery Brigadier, under the direction of the commander of the Army 
Corps, superintends the fire of the Divisional as well as the Corps Artillery, during 
the artillery duel, A tremendous responsibility ; but it is diminished by the 
clearness noth which his duties are laid down; they are: — To determine the 
objects for the fire of the Divisional and Corps Artillery, to order changes of 
objectives when necessaiy, to give directions for concentration of fire ; this con- 
centration is as a rule carried out without changing the position of the batteries. 

The order for the guns to advance conies from the General commanding the 
Army Corps, but, for the preparation of the attack, he replaces the divisional 
guns ill the charge of the Divisional Generals ; he must however fix the moment 
for the commencement of the preparation of the attack ;*• he also determines the 
part of the work to be done by the artillery of the attacking division, and that 
to be done by the portion of the Corps Artillery which takes part in the prepara- 
tion of the attack. 

The artillery Brigadier, for his part, details the number of groups or of 
batteries of the Corps Artillery that are to co-operate ; it is also Ms duty to keep 
the General^ commanding the Army Corps, and, if necessary, the General of the 
attacking division,^ informed of the results obtained, the latter would however 
probably obtain prior information from the commander of his own guns. 

If the General thinks proper to bring up his Horse batteries on one of the 
flanks, to help the infantry attack, he details them an escort. 

The artillery of the attacking division wiU, as a rule, conform to the move- 
, , meiits of their infantry. 

When an Army Corps acts by itself, the main attack is generally made by an 
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entire division, wliilst a brigade of tbe otber division, keeps up a sliow of %lit 
with the rest of the front, and the other brigade is held in reserve, ready to 
support. 

The batteries told off to accompany the infantry attack, begin their advance as 
soon as their new sites are passed by the supports of the skirmishing line. As 
soon as the attacking troops begin to enter the zone, which is effectively swept 
by the enemy’s musketry fire, the artillery Brigadier, if he thinks fit, having 
regard to the instructions he has received, orders the O.C. the Corps Artillery to 
advance tlie whole, or a part of his batteries. When the enemy is driven back, 
the batteries that have accompanied the attack, advance rapidly to the captured 
position. They begin to move as soon as the battalion or battalions of the 
third line, which follow closely on the assaulting troops, are on the point of 
reaching this position. The batteries that have remained in rear, advance a little 
later on, when the infantry have carried the position in front of them.” This 
general advance of the artillery should be carried out as cpiickly as possible. 

If the attack fails, all the batteries concentrate their fire on the enemy’s troops ; 
those which had accompanied the attack, halt at once, if they are on the move. 
'' The artillery Brigadier brings up, if necessary, some of the batteries of the 
Corps Artillery, which have not yet moved, to cover the retreat of the repulsed 
infantry. 

The rules for “ Pursuit ” are the same as those laid down for a division. 

The case in which an Army Corps advances in a single column, is more imiisnal. 
It offers greater difficulties. The “ Instructions ” do their best to point out the 
most rational and practical means of overcoming them. 

A single exani]3le will allow us to realize the increase of difficulties. When 
the Army Corps advances in turn coliiinns, the divisional artillery can be got into 
action 40 miriiites after that of tlie advanced-guard has opened fire. When in a 
single coinmn, it is an hour and a half before the guns of the leading division can 
reach their sites ; two hours forty minutes for the Corps Artillery, and four hours 
for the artillery of the rear dinsion. 

As soon as the advanced-guard meets with serious resistance, the General 
coinmandiiig the Army Corps orders the whole of the artillery of the main body 
of the leading division to adv<ance, he also fixes the positions, and the objectives 
of fire which will fall to the Corps Artillery, and the artillery of the rear division. 
The Corps Artillery is generally brought up on one of the flanks of the advanced- 
guard, that of the rear division on the exterior flank of the Corps Artillery. 4' It 
places itself either inline with the latter, or in echelon, a little in rear, if the 
flank of the line of batteries is not yet covered by other troops.” For infantry 
also take longer in coining up. This is so much the case, that, as a rule, the 
artillery duel will be over, before the whole of the infantry can have got into their 
places in the line of battle. 

During the artillery duel, the guns of the rear division, which originally came 
into action on the exterior flank of the Corps Artillery, place themselves between 
the infantry brigade which are deployed close by, naturally on the side opposite 
to that occupied by the leading division. 

On the defensive, tlie first phase (preliminaries of the fight) is divided into two 
parts : — The first thing to do is to resist; the enemy’s j)lans are unknown, except 
that lie has driven in the advanced posts. The General commanding the Army 
Corps should, theoretically, fix the niunber of batteries to be brought into action, 
tlie positions to be occupied, the objectives of the fire, and the moment when the 
artillery should open fire ; he can however delegate authority to the Generals 
commanding divisions on the latter point, so far as concerns the divisional gims, 
which are generally placed on the flanks. 

A little later, the deployment of troops sketches out the assailants line of 
battle, the General then brings every battery he has into action, so as to crush, if 
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possible, the leading troops of tlie enemy ^Tlie Corps Artillery is generally in tbe 
centre of tbe position, between the two divisions. 

The rules as to the second phase are similar to those applicable to a division ; 
it is laid down in addition, that, if the result of the artillery duel is unfavourable 
to the defence, the direction of the divisional guns is replaced in the hands of the 
Divisional Generals, and during the remaining phases of the defence, the Corps 
Artillery look to the General commanding for their orders, and the divisional 
artillery to the Generals of their respective divisions. The rules laid down for a 
division apply here similarly. 

From wliat we have read, it is evident, that a General commanding an Army 
Corps has his hands full in looking after the artillery alone, to say nothing of 
the other Arms. Will not such a charge be crushing, and the responsibility 
beyond the power of man? Would it not be as well to allow, theoretically, a 
little more initiative to the officer commanding the artillery of an Army Corps ? 
Practically, it is most likely, that every General will delegate this authority ; the 
Instructions ” too, recognise the ‘fact, that cases may arise, where taking the 
initiative is the hrst of duties. 

In every case, to obtain the maximum of effect from the guns of an Army 
Corps, there must be constant communication between the General commanding 
and the artillery Brigadier, who must not only keep the former constantly 
informed as to how the different groups of guns are getting on, and of the results 
of their lire, but he must have the foresight to obtain orders which may become 
necessary, by means of timely suggestions, which the responsible chief can 
approve or reject according to his lights and conscience. 

There is little difference in the role of the artillery of an Army Corps, placed 
on one of the Hanks of the line of battle of an army, and, wdien both its flanks are 
supported. When, however, an Army Corps is to attack, its Corps Artillery may 
be placed with advantage on one of the flanks; in this case, it is usually rein- 
forced by the guns of the nriits that are kept in general reserve, or by those of a 
neighbouring Army Corps, when the latter have only a demonstrative role to 
carry out. 

The guns of the divisions, or Army Corps, kept in general reserve, take part 
in tlie battle as soon as they get up to the scene of action, and without waiting 
for the units, to which they are attached, to engage. The Commander-in- Chief 
gives instructions as to this ; he also sees that these guns return to the units to 
which they belong, should the latter, in their turn, become engaged. 

Chaptei’ Y. treats of chance fights. The general rules of an offensive fight 
apply. The first thing to he done is to bring every gun, within reach, into action 
as cjuickly as possible; this is evidently sound; we are facing the unknown, and 
we must put ourselves into a position, no matter how the action may end, either 
to attack or resist vigorously. 

When it is necessary to draw off, the guns retire in echelon ; but it is 
advisable to do this, before the batteries have suffered too severely in the 
artillery duel.’’ 

Chapter Y I. completes the detail of the duties, and responsibilities, of everyone 
down to tbe officers commanding batteries. 

Chapter YII. deals with a question that has given rise to many controversies— 
the escorts for guns. During the deployment, temporary escorts are told off, of 
eitlier ca^al^y or infantry, but these protective measures naturally become unneces- 
sary, when tlie main body of the infantry begin to arrive on the exterior flanks of 
the line of guns, and once the deployment is finished, the troops alongside, or in 
fiont of the guns, are ^sufficient to defend them, and should do so without further 
oiders. Those batteries only, which, from their isolated position, may be insuffi- 
ciently protected by the nearest troops, are given a special escort. 
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Tlie supply of artillery and rnfaiitry ammunition in , action is dealt with in 
Chapter Till y this wiU evidently vary as the action goes on favourably or 
otherwise ; in either case, the main duty to be attended to by officers in charge 
of sections, or of the park, is to keep up constant communication with the 
batteries that depeiid oii them. 

Chapter IX. deals with the role of artillery attached to a cavalry division. As 
a rule, the three batteries should be kept together. On the line of march, 
within reach of the enemy, the guns should be at the head of the main body of 
cavalry, preceded by a squadron as escort. “Guns are only placed behind 
cavalry in exceptional cases.” 

As to the fight itself, and the best spot for the guns to come into action, the 
“ Instructions ” lay down tliat “ Guns are in tlie most favourable position, when 
they are about 800 metres distant from the spot where the melee will take place, 
and 300 or 400 metres from the flank of the cavah'y.” It is laid down elsewhere 
(MancBuvres of Cavalry, 1882). — “The guns should deploy, as a rule, 300 or 400 
metres in front, and 200 or 300 metres on the flank of the first line that is not 
threatened by the enemy.” Xow it seems at first sight that it will not always 
be easy to fix the spot where the melee wnli take place. It is not so hard as it 
would appear. Once the two bodies of cavalry are in view of each other, that 
is, when they are about 2500 metres apart, a sufficiently accurate approximation 
can be arrived at, taking into account the enormous range and accuracy of 
modern guns. 

There is another point on which the “Instructions” and the “Manoeuvres of 
Cavalry, 1882,” differ ; the former lays down, — “ Batteries should avoid clianps 
of position during an action ;” the latter, — “ In every case, the officer commanding 
the artillery should attentively watch the varying phases of the fight, and be 
ready to bring his guns into action wherever they will be of use. He should 
never wait for orders to move, wdiich may never reach him, or may arrive too late. 
If he sees a better position than that he is in, he should only wait for a favourable 
moment to change it, but this moment is so short, and fleeting, that it is his strict 
duty to take the responsibility of moving as soon as he thinks he can.” 

In conclusion, guns can render the greatest serwce to a cavalry division by 
vigorously supporting with their fire the exterior wing of the line of attack, and in 
protecting this wing against any attempts of the enemy, they should endeavour 
to gain a position from which an enfilade, or even a reverse fire can be brought to 
bear. 

Chapter X. points out the methods of carrying out the principles enunciated in 
the practical instruction of batteries, and begins — “ Everything that is only 
applicable to peace manoeuvres should be reduced.” Perhaps it would have been 
better if the word “suppressed” had been used instead of “reduced;” how- 
ever, it is a great thing to have got so much laid down authoritatively ; — let us 
hope it will be carried out. 

In conclusion, the “ Instructions ” may take credit for having thrown light 
upon the very considerable part that artillery are destined to take in future wars ; 
it is the arm of preparation and support, the infantry remaining the arm of 
decision ; however, neither artillery, infantry, or cavalry, can do much acting 
alone, in engagements of any importance. Union and boldness will be the watch 
words in future ; the text-book specially devoted to artillery has brought this 
fact into prominence, and it is not one of its least merits, to have compiled, under 
tlie form of a treatise specially applicable to artillery, a reduced course of general 
tactics. 



NOTES 


BY VAEIOXTS HAIfBS. 


BOTAL ARTILLERY FOLO SPORTS. 


Woolwich, Wednesday, ATJGtusT 24 th, 1887. 

A ia;rge and fasliioiiable company of spectators assembled on tlie Club Ground, 
Cliarltoii Park, to witness these sports, which proved to be of an interesting 
character throughout, the eight events on the card being got through by the 
officials with military punctuality. None, however, caused more amusement than 
the Grooms’ Donkey Race. Lieut. McMicking, R.H.A., who was successful at 
the Garrison Sports last week at Woolwich, scored another win at Tent Pegging 
with a sword on a bare-backed horse. The weather being deliglitfiiliy fine, and 
the proceedings enlivened by the Royal Artillery Band, caused a most enjoyable 
afternoon to be spent. Details ; — 

Game Race. — To hit a polo ball across the ground, round a post, and back 
through goal : catch weights. 

Pinal Heat. 


Margueiutb Mr. Bouse E.A. 1 

Jubilee Jane Major Knox, R.A. 2 

Binjimin Mr. R. Ball 3 


Also started: — Heads, Mr. Yaughaii; Arabi, Mr. Siiarts; John Watson, Hon. 
C. C. Winii; Blneskin, Captain Toms, R.A. ; Potiphar, Mr. Askwith, R.H.A. ; 
Pepper, Mr. PL Russell; Bodger, Mr. McMicking, R.H.A.; Black Pepper, Mr. 
S. Belfield, R.H.A.; 'Fairy, Captain Jeffreys, R.PI.A.; Faust, Captain Aldersoii, 
2iid West Kent Regiment. Major Knox' led till near the goal, when he was 
passed by Mr. Rouse ; Mr. Ball close up. 

CiOAB AND Umbrella Stakes. — To ride a pony round a post and back, about 
200 yards ; riders to be started thirty yards from and facing their ponies, 
carrying saddle, umbrella, and cigar ; grooms to leave ponies when riders reach 
them ; to saddle pony, open umbrellas, light cigar, and start ; the winner must 
have his cigar alight, and umbrella up when passing the post. 


The Bird Mr. Askwmth, R.H.A. 1 

TeW'FIK Mr. H. Russell % 

Black Pepper Mr. Belfield, R.H.A. B 


Also started: — Kitty, Mr. R. Ball; Dandy Dick, Major Knox, R.A.; 
Marguerite, Mr. Rouse, R.A. ; Bodger, Mr. McMicking, R.PI.A. ; Faust, 
Captain Alderson, 2nd West Kent Regiment. Won by a couple of lengths ; 
rather less between second and third. 

Postillion Race. — To ride one pony and lead another, about half a mile, and 
finish over a flight of hurdles ; catch weights. 

Dandy Dick and Jubilee Jane ...Major Knox, R.A. 1 

Faust and Satan Captain Alderson, 2nd W.K.R. 2 

Blneskin and Blue Stocking ... .. . ...Captain Toms, R.A. 0 

Potiphar and The Bird Mr. Askwith, R.PI.A. 0 

Mr. Rouse, R.A. 0 

Tewfik and Pepper Mr. H. Russell 0 

Mr. Rouse was leading till the last turn for home, when liis charge ran out, 
and all the others following him, except Major Knox and Captain Alderson, the 
former won rather easily* 
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Fiat Bace,— To be run in three heats, all ponies to start in the first two heats ■ 
me iiiial to be run off between tlie first and second ponies of tlie first two 
neats ; eaten weiglits^ over list. ; about a quarter of a mile. 

Mustaeb Me. Belfield, E.H.A 2 11 

The Bied Mr. Askwitli, E.H.A. 10 2 

Captain Alderson, 2nd W.K.E. 0 2 8 

Mr. A. Siiarts 0 0 

Jubilee Jane Major Knox, E. A. 0 0 

Jolm Watson Eon. C, C.Whm 0 0 

Mr. E. Ball 0 0 

Mr. Yauglian 0 0 

Tv/r"^^ first heat was won by a neck, and the second rather easily. For the final 
second mdthi™ through, and won by a length ; half a length separating 


AT members of the Club.— Mr. Vores’ groom 

first. Ml. Askwiths groom, f; Captain Jeffreys’ groom f dead heat for 
Major Knox’s groom, 0; Mr. L. Belfield’s groom, 0 ; Mr-. 
McMicking s groom, 0. This caused plenty of amusement, as the winner’s 
mke, after takiiig- the lead for half the distance, laid down until the others got 
up to him, when he got up and started off again, and won easfly. 

^ two riders to start dismounted, mount, and ride 

100 yards, round a post, and back again ; catch weights. 

Iaiky Captain Jeffreys, E.H.A. 1 

Margtjerite Mr. Bouse, B.A. 2 

Jubilee Jane Major Knox, B.A. 0 

Mr.EusseU 0 

Black Pepper Mr. Belfield, E.H.A. 0 

Won easily. 

Tent Pegging (on bare-backed horses, with swords : open to offiVerc? of 
garrison), Mr^ McMicking, B.H.A., first; Captain Ph5 ts sero^ Mr 
Pairholme, E.H.A. ; Major Knox, B.A. ; Mr Tores EH A ■ t te 

E.H.A. ; and Hon. P. Bingham, E.H.A., also competed ‘ * Jeffreys, 

Tandem Eace (to ride one pony and drive another) ; about a quarter of a mile • 
catch weights; zigzag course. — Heat 1- Mr Bouse BA i'ivr.>T rmle, 
Mephistopheles) first; Captain Jeffreys, E.H.A. (Pair^ ^nd' fflo|r?ecoiTd 
mV Uleads and Tails), third; Mr. H. Bussell (Tewfik anAPeDDerl o’ 

Ml . Bouse got his pair away best, but was soon passed by Cantain Teftiw^ i ' 
however, went wide at the second turn, when the first-menti!!wi ” . ’ f 
lead and held it to the finish, winning by three lengths Ho i o 
E.A. (Dandy Dick and Jubilee Janet W. i ® = Major Knox, 

Eogiment (SMan and Faust), second ; Mr Belfield E H A 
Popper), third. Captain Alderson’^ pair JiTmS off wlih^he le V^^ 
passed at the first turn by Mr. Belfield’s Bnf f]iA lnQ+ 

gear gelLg to ‘.T/.l ‘’r'iS 

mraiitimeSIajoiKaoiTOttotlefretl and ,on £il, Knd Hml' r 
Jeffrey s Pairy and Bodffer, first • Mr 'RmiQA’c. nyr-A ^'± : Captam 

second; Captain Alderson’s Satm and Idust Mepdisiopheles. 

ml Jubilee Jane, 0. A cpiM ,«», to ‘ ““ 
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Eoyal Abtillehy V . Doveb GtABEISON. 

In beautiful weather, and in the presence of a large number of spectators, 
including many ladies, the Eoyal Artillery Polo Club brought their successful 
season to a close, at Charlton Park, with the members of the Dover G-arrison 
Club, on Thursday, August 35th. The play, though considerably in favour 
of the home club, was of an interesting description throughout. Por about 
eight minutes after the bail was thrown in, during the first quarter of the 
game, very little advantage was gained by either side until Mr. Belfield, by a 
smart back-stroke, sent the ball between the posts and secured the first goal for 
the Eoyal Artillery. This he supplemented by another before the first stoppage 
in the warfare. On resuming play, Mr. Askwith middled the ball, and Mr. 
Belfield obtained another goal from it for the home side. Shortly after this 
Captain Connellan, by a smart rush, secured a goal for the visitors, the score at 
half-time reading : — E.A., 3; Dover G-arrison, 1. Immediately on starting the 
third quarter Captain Jeffreys, by a long shot, placed the fourth goal to the 
credit of the home team, and about two minutes before the close of the game, 
Mr. Askwith added another to the score, making the E.A. the winners by five 
goals to one. Umpire : Major W. Knox. Sides : — 

Eoyal Artilleby. 

Mr. S. Belfield, E.H.A. ; Captain PI. B. Jeffreys, E.H.A. ; Mr. J. Askwith, 
E.H.A. j Mr. H. House, E.A. 

Dover G-arbison. 

Ca] 3 tain Connellan, Eoyal Buffs ; Mr. A. C. Maxwell, Eoyal Munster Fusiliers ; 
Captain Alders on, Eoyal West Kent Eeginient; Captain Toms, E.A. 

(From the Bporting Times.) 


NOW READY. 


A New and Eevised Edition oe the late Maj.-Gen. Michell’s 

• ^^RECORm OE THE HOESE BEieADi;^ 

in which the Lists of Officers, &c., are completed to April,^ 1887, and all the 
Batteries which were originally in the Service of the East Indian Company have 
been added. 

The history is brought down to the present time, and a sketch of the Services 
of the Troops formerly in the Bengal, Madras, and Bombay Armies is given. 


PRICE 5s. 


Mitchell & Co., Cbaio’s Court, Charino Cross 


CmCKET, 1887. 


RESULT OF MATCHES. 


Matclies played, 12. Won, 4. laost, 5. Brawn, 3, 





li.A. 

Opponents. 


Opponents. 

Where 

played. 

When 

played. 

t» 

ho 

“ s 

P 

H 

a5 

rt.S 
oi P 

!=1 

H 

1st 

Innings. 

^ fcJD 

p .3 

cn p 
p 

M 

Eemarks. 

■ Won. 

Tree Torcsters 

Woolwich 

May 30, 31 

144 

64 

74 

123 

Won by 

8 wickets. 

jsr.-O. Officers, B.A. 

n 

June 4 

134 

86 

107 

— 

27 runs on 1st innings 

Quid Auuc 

II 

July 15,16 

269 

— 

180 

63 

One innings. 

]S\-C.-Offieers, E.A. 

II , 

Aug. 20 

189 

— 

106 

134 

83 runs on 1st innings 

Lost. 

E..M. Academy ' 

\Yoolwich 

June 13, 14 

66 

167 

96 

183 

Lost by 

By 66 runs. 

Toyal Engineers ...... 

Chatham 

1, 17, 18 

84 

160 

229 

16 

By 9 wickets. 

Household Brigade ... 

Chelsea 

„ 27,28 

124 

208 

426 


One innings, [E.A. 
Ist Innings 2 men 

Boyal Engineers ...... 

I Zingari 

Woolwich 

July 22,23 

130 

66 

198 

J 

absent] . 

One innings. 


Aug. 3, 4’ 

232 

199 

320 

114 

By 8 wickets. 

Brawn. 

Band of Brothers 

Woolwich 

June 24.25 

234 

269t 

319 


fTor 7 wickets. 

York.sliire Gentlemen 

II 

,r 29,30 
July 13,14 

' 196 

260J 

370 

— 

jTor 6 wickets. 

§For 3 wickets. 

Harlequins 


. 283 

220 

252' 

70§ 


Batting Averages. Bowling Averages. 


Ivamcs, 

No of 
Innings. 

Times 
not out. 

!» 

P 

Most in a 
Match. 

Average. 

Names. 

Balls. 

Exms. 

Wickets. 

Wide. j 

w 

rP 

O 

o 

P P 
a 

u 

o 

Lieut. Douglas 

6 

2 

168 

70^ 

42*0 

Lieut. Stockdale 

208 

120 

10 

_ 

_ 

12*0 

Bombr. Barton 

11 

1 

354 

68^^ 

35*4 

II Maegowan ... 

567 

313 

21 

- 

- 

14*19 

Lieut. Dorchill ...... 

21 

2 

537 

107 

28*5 

II Kin nr 

1095 

548 

38 



14*16 

Capt. Wheble , 

20 

2 

422 

84 

23-8 

Capt. Tegen 

424 

240 

16 

2 

_ 

15*0 

Lieut, do Eougemont 

10 

1 

193 

54 

2P4 

. WheWe 

587 

412 

22 

1 


18*16 

Oapt. Togon 

19 

3 

296 

48 

19*3 

II Pratt 

268 

154 

8 

5 



Lieut. Key ............ 

10 

2 

125 

54 

i5*5 

Lieut. Dorehili 

1096 


20 

1 

0 


It Haggard ...... 

19 

1 

286 

106‘^^ 

15*11 

„ Key 

194 

122 

3 

3 

a 

40*2 

Major Stephenson ... 

17 

1 

229 

73 

14'5 






Capt. Ailason 

15 

- 

204 

67 

13*9 








Lieut. Kiug-.,,., 

16 

1 

190 

47 

12-10 








„ MacMahon ... 

8 

1 

77 

27 

:ii*o 








Capt. Pratt ... ......k. 

8 

1 

74 

23 

10*4 








Lieut.^Maegowan ... 

' 0.' 

— 

60 

13 

10*0 
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A 

DICTIONARY OR EXPLOSIYES, 

BY 

MAJOR J. P. OUNDILL, R.A., 

H.M.’s INSPECTOR OE, EXPLOSIVES. 


Introductory. 

In tlie following pages I propose to set fortli a Dictionary of Ex- 
plosives/^ wMcIi comprises all those wMcli liave^ to my knowledge^ 
been used or proposed to be used. The list inolndes a good many 
which are obviously unfit for practical purposes^, and some which are 
merely curiosities in a chemical sense. All however are given without 
distinction. 

Those which are^ or have been^ licensed for use in the Dnited 
Kingdom will be specially noted as authorised explosives/^ a term 
which signifies that they are^ or have been^ authorised to be manu- 
factured for general sale or imported for general sale/^ under the 
Explosives Act; 1875. 

It may not be amiss to point out here that the authorization of an 
explosive in no way concerns its commercial or practical value. It 
simply naeans that a given explosive haS; after due examination and 
testing; been found to be reasonably safe under ordinary conditions of 
transport; storage; and use. 

I have divided the list into eight classes, as follows : — 

I. Gunpowder; ordinarily so-called. 

II. Nitrate mixtures other than gunpowder. 

III. Chlorate mixtures. 

IV. Nitro-compounds containing nitro-glycerina. This 

includes the great dynamite class. 

V. Nitro-compounds not containing nitro-glycerine; e.g,^ 
- guncotton. 

VI, Explosives in which picric acid or a picrate is a main 
constituent.^ 

VII. Explosives of the Sprengel type in which the principle 
is the admixture of an oxidising with a combustible 
agent (at the time of; or just before, being required 
for use); the constituents of the mixture being 
themselves non-explosive. 

VIII. Miscellaneous explosives. 

1 Picric acid is itself a nitro-compound, and explosives containing it or picrates would strictly fall 
%to Class V., but for the sake of convenience I have placed them in a small separate class. 

13. YOB. XV. .7,1 ■ 
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I do not pretend tliat in every case tlie limits of eacli class are very 
sharply and definitely defined. In many cases one class merges into 
another, but I have observed the foregoing classification as a whole, 
and been guided by the main distinctive features of the various ex- 
plosives. _ . 

It will be apparent as tlie lists are gone through, how often the same^ 
or practically the same, idea has been patented and re-patented, and this 
is especially the case in the Chlorate mixture class. Further it will be 
seen in the dynamite class how many explosives though passing under 
different names are to all intents and purposes identical. 

With Class I. (gunpowder) I have dealt very slightly indeed, for 
the literature on that head is very copious, and I have merely indicated 
a few propositions which have been made with respect to alterations 
from the ordinary methods of manufacture. 

To each class I have prefixed a short introductory chapter dealing 
with the leading features of that class, and in the alphabetical lists I 
have given in almost every case the authority for the information 
concerning each individual explosive. The main authorities cpoted 
are abbreviated as follows : — 

The number and date of an English patent specification is given 
thus : — 

Spec. No. 139, 18.1.62. 

refers to Desortiaiix^ translation (with additions) of 
the work of Drs. J. TJpmann and E. von Meyer. ^ 

T refers to Drinker’s Tunnelling. ^ 

M ” refers to Notes on the Literature of Explosives,” by 
Professor C. E. Munroe, U.S.N.A., of the U.S. 
Naval Institute, Annopolis. 

Eissler ” refers to Modern High Explosives.^ 

B ” refers to Berthelot. Sur la force de matures ewflosivesf 

3“^® Edition. Ed. Gauthier- Villars. Paris. 

1 would call particular attention to the fact that I do not pretend to 
enumerate every form of matter possessed of explosive properties. Of 
these the quantity is innumerable, and the practical chemist is acquainted 
with scores of combinations which under certain circumstances are 
powerfully and dangerously explosive. To take the simplest instance, 
a mixture of oxygen and hydrogen in the proportions requisite to form 
wmter, is, weight for weight, one of the most powerful explosives 
known while the very water created by the combination of these 
gases will, if closely confined and heated, give rise to explosion, as in 
the case of boiler accidents. Many other well-known gaseous mixtures, 
such ^as coal gas and air, are highly explosive, but such will not be 
mentioned here. Some of the more interesting chemical combinations 

^ TraiU siirla^oiidre,les eor]ps eas^losweSfetla^yroteclmie, Paris, 1878. 

2 TimndUng, Gompmmdsy and Mode Drills, by Henry S. Drinker. 2nd Edition. John 

Wiley and Sons, Xew York, 1882. 

3 The Modern Migh Bir^hsi' 06 $,'hj Manuel lissier. Jobn Wiley and Sons, Hew York, 1884, 
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are given in tlie miscellaneous class^ bnt as a rule I have followed the 
definition given in the Explosives Act^ 1875^ Sec. 3^ which states : — 

^^The term explosive in this Act^ — 

(1) Means gunpowder^^ nitro-glycerine, dynamite^ guncotton^ 

blasting powders^ fulminate of mercury and other metals^ 
coloured fires and every other substance^ whether similar 
' '^Ho those above-mentioned or not, used or mmifaotured with 

a view to produce a practical effect ly explosiou or a pyrotechnic 
effect^ Midi 

(2) Includes fog-signals^ fireworks^ fuzes, rockets^ percussion 

capS; detonators, cartridges, ammunition of all descriptions, 
^^and every adaptation or preparation of an explosive as 
above defined.’^ 

Class I. — (Gunpowder). 

I do not propose to dwell at length on this class for the reason 
previously stated. While during the past few years the manufacture 
and treatment of gunpowder for artillery purposes has received the 
closest attention resulting in the production of powders differing most 
widely in physical characteristics from each other, and from the sweet 
simplicity which characterized the old powders in use some quarter of 
I a century ago, the actual proportion of ingredients for black gunpowder 

I has varied but little if at all, and now as then the composition of nearly 

I all descriptions of service gunpowder consists of the time honoured 

75 parts of saltpetre, 15 of charcoal, and 10 of sulphur. 

While some Continental countries follow this formula, others some- 
what vary the propoi*tions. For instance the ordinary French service 
gunpowder consists of the ingredients in the proportion of six, as, as/^ 
or saltpetre 75, charcoal 12*5, and sulphur 12‘5. 

Ordinary blasting powder ^ differs, broadly speaking, from the higher 
classes of powder in containing less saltpetre and in being' milled a 
shorter time, as a rule ; also less attention is paid to the charcoal used. 

Briefly, the manufacture of gunpowder may be summarized as con- 
sisting of the following operations : — 

I 1. Mixing the previously purified and sifted ingredients to form 

I a green or unworked charge. 

? 1 The point of the definition in regard to substances not detailed by name lies in the words which 

i I have placed in italics. 

By Sec. 104^ of the Act, power is reserved to Her Majesty in Council to declare that any sub- 
stance which appears to Her “ to be specially dangerous to life or property by reason either of its 
explosive properties, or of any process in the manufacture thereof being liable to explosion” 
may " be deemed to be an explosive witMn the meaning of this Act.” 

; 2 Blasting powder and gunpowder are sometimes spoken of by retail dealers as if quite different 

substances. They are of course identical, or rather blasting powder is simply a cheaper and inferior 
class of gunpowder. At the same time Desortiaux (p. 600) points out that not only is a powder rich 
in charcoal cheaper than ordinary powder, but that it may be expected to furnish a larger volume 
of gas when exploded, and he quotes Piobert in support of this theory. Hence for blasting purposes 
it is quite possible that a cheap powder poor, comparatively speaking, in saltpetre may be equal or 
superior to one of the ordinary composition. 
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2. Milling’ (incorporating) the mixture to form mill- cake (^^ripe^^ 

or worked charge). 

3. Breaking down mill-cake. (This is omitted in many factories) . 

4. Pressing. 

5. Grannlating or corning.^^ 

6. Dusting. 

7. Glazing. 

8. Drying in a stove. 

9. Finishing or final dusting. 

In different factories the system employed in each of the above 
operations may differ in some degree^ and in one or two cases the 
order of one or two processes may be changed^ but the above is a 
sufficiently accurate general description.^ 

Of the ingredients mentioned, the charcoal is by far the most im- 
portant in one sense, for on its treatment depends much of the 
character of the gunpow^der of which it forms a part. The material 
from which the charcoal is prepared and the methods of carbonising 
this material require most anxious attention, and the popular saying 
that gunpowder all depends on the charcoal is not far wrong.^ 

The properties of a given powder manufactured from given ingredients 
in given proportions depend on the physical characteristics of the 
finished powder, ^.y., length of milling, pressure given, amount of 
glazing, moisture, size and shape of grains or blocks, and their 
gravimetric density. These and other points go to make the art of 
making a really high-class powder suitable for a given task a matter 
of no small difficulty, as is shown by the care now found requisite in 
the manufacture as compared with the somewhat haphazard methods 
employed some years ago. 

It W'ould be impossible, and indeed out of place, here, to give at any 
length the history and manufacture of gunpowder embracing the now 
numerous varieties of that explosive, and I will therefore merely indi- 
cate a few variations from the ordinary methods of manufacture : — 

BxmwN PowDEE is a special variety of gunpowder now largely 
used with heavy ordnance. Its manufacture originated 
in Germany, but is now carried on in this country. It 
differs from ordinary gunpowder in the proportions of 
its ingredients, which are for the description used in this 
country for military purposes ; — 

Saltpetre ... ... 79 parts 

Sulphur ... ... 3 !, 

Charcoal ... ... 18 » 

Tlie charcoal used is usually made from straw carbonized 
m a special manner, the details of which are kept secret. 


‘ Ot courao special vaneties of powder, e.g., Prism powders, require exceptional details of treat- 

tnmt, no glazing IS required, as the prisms are pressed from grain powder. 

= Pure saltpetre and pure sulphur obviously admit of no alteration by treatment consistent with 

retamuig their purity, but charcoal may be made of innumerable varieties. 
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There are also some other peculiarities in the method o£ 
manufacture of this powder which cannot be given here. 
The finished powder is in the form of hexagonal prisms 
compressed from grain powder and having an axial per- 
foration. 

This powder gives very high velocities combined with 
moderate pressures on the gun. It is much less readily 
ignited than the ordinary powder and burns without 
explosion (so far as is yet ascertained) in the open. 
Cartridges made up with it require a small primer of black 
powder to start the action. 

Other forms of brown powder have been recently intro- 
duced for sporting purposes. 

Cocoa Powder, %ee Brown Powder. 

Daviy and Watson proposed to impregnate gunpowder with liquid 
or gaseous hydrocarbons or melted solid hydrocarbons. 
(Spec. No. 2641, 29. 7. 74.) 

Drayson proposed to dissolve saltpetre in half its weight of warm 
water and to mix the solution with the requisite proportions 
of sulphur and charcoal in the mill. The ingredients thus 
mixed were to be ground, dried, and finished in the usual 
manner. (Spec. No. 2427, 31. 10. 55.) 

In a subsequent specification he proposed to inject steam 
into a mixture of the usual ingredients enclosed in a 
vessel and in quantities sufficient to give adhesiveness to 
the composition. He proposed further to grain the powder 
direct from mill-cake instead of first pressing it in the 
usual way. (Spec. No. 292, 4. 2. 64.) 

Drayson^s process was tried at the Dartmoor Gunpowder 
Mills, but abandoned chiefly in consequence of a serious 
explosion. 

Goodyear proposed to employ india-rubber or gutta-percha (appar- 
ently in lieu of charcoal) in the manufacture of gunpowder. 
(Spec. No. 1703, 26. 7.55.) 

Greene reproduced Drayson^s process with the addition of mixing 
the ingredients in a vacuum or partial vacuum (T. p. 108.) 

Guttler proposed to make cartridges of compressed blasting powder 
by cementing the grains together with dextrine. He used 
a brown-red charcoal made from wood free from resin at a 
temperature of about 290^ 0. This charcoal was said to 
have the formula Cg Og. (M., No. V., p. 749.) 

Hodge injected steam into the mixed ingredients of gunpowder 
with a view of dissolving the saltpetre and thoroughly 
combining the ingredients. (Spec. No. 2227, 22. 8. 57.) 

Hunt proposed to mix the ingredients with sufficient water to make 
a very thin paste and to combine them in this condition in 
a revolving drum suitably fitted. (Spec. No. 3775, 12.12.72.) 
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Maxwell simply diminislied the amount of saltpetre ^"4 per-cent. 

more or less and used spirit^ or spirit and water^ instead 
of water alone in liquoring. (Spec. Mo. 1066^ 27. 4. 60.) 

Meueling-;, see Moebeneelt. 

Meumeyee proposed gunpowder consisting of — 

Saltpetre ... ... 75*00 parts 

Cliarcoar 18*75 » 

Elower of sulpliur ... 6 *2' 5 b 

He preferred charcoal made from, birchwood^ and soaked 
the charcoal in soda-lye. He claimed that gunpowder thus 
made burnt quietly and slowly when unconfined^ but had 
equal force to ordinary powder when confined. (Spec. No. 
1636, 17. 6. 65.) 

He afterwards proposed a mixture of — 

Saltpetre ... 72 parts 

Charcoal ... 18 n 

Elower of sulphur 10 a 

abandoned the use of soda-lye and mixed his ingredients 
with 40 per cent, of water in a drum, fitted with revolving 
■ . arms, for 15 minutes. ' The resulting compound was simply 
dried and stated to be then fit for use. (Spec. No. 1408, 
13. 5. 67, and D. p. 601.) 

Noedexeelt, in conjunction with MEUitLiNa, proposed to manufacture 
gunpowder in which he employed a brittle substance pre- 
pared from cotton or other woody fibre by treating it with 
hydrochloric acid gas. This substance is thoroughly mixed 
with the proper amount of a saturated solution of sulphur 
in carbon bisulphide in a closed vessel provided with a 
mechanical agitator. The dried mixture of carbon and 
sulphur is saturated with an aqueous solution of saltpetre, 
and the compound dried and finished as usual. 

The brittle substance mentioned above would appear to 
be hydrocellulose, as described by Girard, or fulminose, as 
■ described by Blondeau. It is an isomeric modification of 
cellulose and is produced by the action of acids or heat on 
that substance. It is extremely brittle. (M., No. L, p. 31 L 
No. X., p. 195). (Spec. Nos. 6514-15, 18. 4. 84, and Watts’ 
Die. of Chem.) 

Olivee substituted peat for charcoal, and, in cases where an extra 
strong powder was required, substituted chlorate of potash 
mixed with a small amount of bees- wax, tallow, or resin 
for the sulphur. (Spec. No. 1800, 10. 6. 69.) 

Stones, like Oliver, whom he considerably preceded, also proposed to 
use chain-ed peat in the manufacture of gunpowder. fSnec 
No. 12,990, 7 . 3 . 50 .) e ^ 

Watson, Davit. . , 
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Wiener proposed to mix the ingredients of gunpowder in a dry 
state and subject them to action of a steam-heated press 
at a temperature of about 260® F. The sulphur melted 
at this temperature and became thoroughly distributed 
throughout the mixture^ converting the whole into a com- 
pact homogeneous black cake. (Spec, No. 3731, 17. 11, 73.) 

Experiments were tried with this method of manufacture 
at Woolwich in 1878. The prospective advantages claimed 
were — 

1. Decrease of the power of absorbing moisture. 

2. Economy of manufacture, by doing away with 

stoves and mills. 

S. Diminution of the danger of manufacture due to 
the presence of small quantities of gunpowder 
in any one working building. 

The English experiments failed however to produce a 
satisfactory powder, and it was ascertained that in the 
manipulation by Wiener (Colonel Yiner) the mixture had 
been raised to the fuzing* point of saltpetre, which approxi- 
mates to the firing point of gunpowder, and that several 
explosions had occurred. Oonsecjiiently the matter was 
dropped, but a fevc experiments were tried with ordinary 
powder heated to the melting point of sulphur, the idea 
being to coat each grain wutli a film of sulphur or allow 
the latter to penetrate the charcoal. The trials were fairly 
successful, but not to such an extent as to warrant fui^ther 
experiments on a large scale. Gunpowder treated in this 
way was called Baked Powder.'’^ (Eeports of Com. on 
Explos. Sub., 1880-1.) 

Class II. — (Nitrate Mixtures other than Gunpowder). 

Of the explosives detailed in this class a very large number are 
simply modifications of ordinary gunpowder and differ from the latter 
only in the proportion of the ingredients, or by the addition of some 
other ingredients. 

In many cases the main point is the substitution of other nitrates for 
the whole or for a portion of the nitrate of potash in ordinary gun- 
powder. Such nitrates are those of sodium, barium, and ammonium. 

Sodium nitrate (Chili saltpetre) contains 56*47 p.c. of oxygen; 
ammonium nitrate contains 60 p.c.; potassium nitrate, 47*48 p.c. ; and 
barium nitrate, 36*78 p.c. 

It would, therefore, at first, sight appear to be highly advantageous 
to substitute one of the two first, named for saltpetre in gunpowder. 
Unfortunately, however, both of them are extremely hygroscopic, 
especially the ammonium nitrate, and consequently gunpowder made 
with them would under ordinary conditions soon become useless from 
damp absorbed from the atmosphere. In a hot dry climate nitrate of 
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soda powders^ especially if made only a sliort time before being 
required for use would doubtless be valuable^ and be cheaper than 
gunpowder^ and such powders were used to a considerable extent in 
the construction of the Suez OanaL Absolutely pure nitrate of soda is 
stated not to be unduly deliquescent, but the material as found in 
commerce contains other salts which are supposed to induce this 
property, and are difficult to remove by any reasonably economical 
process. The salt however is indirectly largely and increasingly used 
in the manufacture of gunpowder, for by the simple process of boiling 
it with chloride of potassium,^ it is converted into nitrate of potash 
which is retained in the hot solution while chloride of sodium is 
deposited. The principle of the process is the general rule that if 
two salts are dissolved together which can form by exchange of their 
metals a salt less soluble in the liquid that salt will be deposited. 
Thus : — 

Na. NO 3 + KOI = KNO 3 + Na 01. 

The only apparent object of the nse of nitrate of baryta is to produce 
a slow-burning powder, an end now generally attained by varying the 
physical characteristics of ordinary powder, notably as regards the 
size and shape of the grains. 

Aix-la-Ohapblle Powder is so-called from the place where it was 
tried. It consists simply of nitrate of soda and coal dust. 
(D. p. 609.) 

Amide Powdee consists of charcoal, saltpetre or its equivalent, and 
an ammonium salt in such proportions that on ignition a 
volatile and explosive amide compound is formed. 

The proportions given are; — 

Saltpetre ... 101 parts 

Nitrate of ammonia 80 » 

Charcoal ... ... 40 « 

or in the form of a chemical equation ; — 

KNO3 + H4N (NO3) + 30 = KH^N + H2O + 00 + 2(0NO,) 

The potassamide (KHgN) is stated to be volatile and 
explosive at high temperatures and to increase the useful 
effect of the powder. It is also claimed that very little, 
if any, residue is left, that no gases injurious to the gun 
are produced, and that there is much less smoke than 
with ordinary gunpowder. (Spec. No. 14,412, 24. 11. 85.) 


1 It is stated on the authority of Bertlielot that powder made with nitrate of soda is about one- 
third stronger than when made with saltpetre. (P. p. 605 .) 

2 Chieily obtained from earnallite (KCl, Mg CI2 6H2O), a mineral found in great quantity at 
Stassfurth in Sa^ny, lying over beds of rock salt. It resembles the latter in appearance and con- 
tains 16 to 18 p.c. of potassium chloride, It is very deliquescent. 
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Bbnnett^s Powdee consists of tlie ordinary ingredients of gnn- 
powdei^ to wMch a proportion of slaked lime^ gypsum, 
or good cement is added. The mixture is made into a 
hard paste whicli is subsequently granulated. 

The proportions given are : — 

Saltpetre 65 parts 

Sulphur 10 „ 

Charcoal 18 „ 

Lime 7 „ 

(D. 600. Spec. No. 3206, 21. 12. 61.) 


Bleckmann^s Powdee (also called Haloxyline) consists of sawdust 
freed from resinous matter or other powdered cellulose 
substances; saltpetre, and charcoal, with the occasional 
addition of ferro-cyanate (yellow prussiate) of potash, 
when a quick explosion is required. 

The proportions are : — 

Sawdust 9 parts 

Charcoal 3 to 5 „ 

Saltpetre 45 „ 

The substances are mixed, moistened with one pint of 
water to about 112 lbs. of the mixture, crushed and ground 
in a mill, made into cake, and treated like ordinary gun- 
powder. (Spec. No. 1341, 10. 5. 66.) 

Bolton’s Powdee consists of ; — 


Parts. 

Carbonate of copper 8 

G-raphite 10 

Prepared quicklime 15 

,, alum ... 50 

„ sugar ... 350 


Parts. 

Nitrate of soda 350 

Soda ash 20 

Ferrocyaiiide of potassium 800 

Charcoal 30 

Carbonate of potash ... 450 

The carbonate of copper, lime, nitrate of soda, soda-ash, 
and carbonate of potash are mixed with one half of the 
graphite and charcoal to form one mixture, the remainder 
of the ingredients with the remainder of the graphite and 
charcoal to form another mixture. Each of these is stated 
to be inexplosive and harmless. When required for use 
the two mixtures are to be combined. (Spec. No. 342, 
31. 1. 68.) 

Beadbuby, see Haeeison. 

Btjgkley, see Haeeison. 

BuDENBUEO, SCHAEEBE. 

' Cahuo, Saeety Blasting Powdee. 

Oabbo-azotine, see Safety Blasting Powdee. 
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Codbteille’s Powder (also called Teidmph Safety Powder) consists 
o£ the following ingredients ; — 

Nitrate of soda or of potasli ... 60 to 75 parts 

Siilplmr ... 10 55 12 „ 

Cliarcoal 7 ,, 10 „ 

Peat and hard coal 9 12 „ 

“ Combined metallic sulphates ”... 2 „ 4 „ 

Oleaginous matter, animal or vege- 
ta&e (or tar), refined or crude 1 „ 3 „ 

The mixture is saturated with steam and then heated by 
superheated steam till nearly dry^ the temperature being 
gradually reduced from 250® F. to 150® F. The powder is 
then dried on hot plates. The advantages claimed are 
slow combustion due to the use of peat^ charcoal and hard 
coal^ also freedom from explosion in the open, or by friction 
or percussion. An essential principle claimed is that a 
comparatively large volume of the ingredients of gun- 
powder being mixed with a small volume of the other 
ingredients will under proper conditions, when exploded in 
a close chamber or under pressure, form nitro-glycerine (!) 
or an equivalent thereof, and thereby constitute a powerful 
explosive. This claim appears to be founded on highly 
doubtful grounds, if indeed on any. (Spec. No. 3217, 
14 9. 75, and T. p. 103.) 

Craig proposed to use nitrates of lime and magnesia in conjunction 
with nitrate of soda and to coat each grain of powder with 
a film of collodion. (D. p. 605.) 

Dale, see Roberts. 

Davby^s PowniR. In this powder flour, bran, starch, or other 
glutinous or starchy matter, is employed to replace a 
portion of the charcoal ordinarily contained in gunpowder. 
Nitrate of soda may also be substitued for saltpetre, 
provided that waterproof envelopes are provided for the 
powder. The object of the invention is to reduce the 
amount of smoke produced on firing*. 

The proportions given are : — 

Parts. Parts 

Saltpetre 64 Nitrate of soda 63 

Sidpliur... 16 I Sulphur 15 

Charcoal 12 

Ploui-, bmu, or starch 8 „ 

(Spec. No. 2478, 5. 11. 58.) 

Di Mbrcadeb, see De Terre. 
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De Tbeee^s Powders consist of sawdust or similar carbonaceous 
substance^, saltpetre^ nitrate of soda, coal dust, lignite dust. 
He recommends the following proportions : — 


For Wasting in 


For Wasting in 


marble, granite 


limestone, chalk, coal, 


or other hardstone. 


or other soft stone. 



Parts. 

Parts. 

Sawdust 

12*5 

Sawdust 

, 11 

Saltpetre 

67-5 

Saltpetre 

, 51-5 

Sulphur 

20-0 

Nitrate of soda 

. 16 


Coal or lignite dust 

1*5 


Sulphur 20 

(Spec. No. 2715, 13. 10. 71.) 

Db Tret^s Powder, known also as Pyronome, consists of : — 

Nitrate of soda 52'5 parts 

Spent tan 27*5 „ 

Sulphur 20' 0 ,5 

The ingredients are boiled together and dried. It is a 
slow-burning powder of no great strength. (Spec. No. 
1226, 17. 5. 59.) 

Dieckerhoff^s Powder {see also Heeaklin) consists of gunpowder 
mixed with not more than 15 per cent, of precipitated 
alkaline picrate or picrates, the object being to increase 
the explosive power of gunpowder without increasing its 
liability to accident or ignition. It is claimed also that a 
mixture of nitrate with sulphur and picrate in the above 
general proportions, without charcoal, is practically 

equivalent to the above, as experience has shown that char- 
coal is not essential to the compound. (T. p. 106.) 

Diorbexin, an Austrian explosive consisting of :• 

A 

Nitrates of potash and soda 75 

Sulphur 13 

Sawdust ... 13 

Charcoal — 

Picric acid ... — 

Moisture — ■ . 

{Mining 18. 6. 87.) 

Eatoh^s Powder, a coarse-grained slow-burning powder containing 
nitrate of soda. It has been tried in firearms mixed with 
quicker powder, the object being to obtain a sort of pro- 
gressive powder. (D. p. 607.) 

Espir^s Powder was licensed for manufacture in this country ^ at a 
factory near Plymouth, but the manufacture has been 
abandoned, and the amount hitherto consumed has not 
reached any great proportions. The licence defines it as 


... 60 

... 12 

... 10 
... 7 
... 1-5 
... 7-5 
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a meohatiical mixture of nitrate of soda^ salpinr^ and 
sawdust. Tlie specification gives tlie following com- 
position: — ■ 

Mtrate of soda 60 parts 

Sulpliiir 14 5 , 

Sawdust (from liardwoods) ... 26 

It was made in a wet state^ one pint of boiling water 
being used to dissolve two pints of nitrate of soda. The 
solution was poured on to and well mixed with tbe other 
two ingredients, and the whole dried and sifted. Close 
confinement is necessary to develope the explosive forces 
of this powder_, it being stated to be quite non-explosive in 
the open air. It is stated to improve by age. (Spec. No. 
291, 26. 1. 75.) 

EsselenSj, %ee Wynaxts. 

Eehleisen, m Bleckmann. 

Eortis Explosive, %ee Glycebo-Nitbe. 

Ebeibeeg Powder consists of : — 

Nitrate of soda... 

Snlpliur 

Cbarcoal 

(D. p. 609), 

Gacon^s Powder consists of 69 parts of potassium or sodium nitrate 
and 19 parts sulphur. The ashes of dead leaves are added, 
and finally a solution of tannin in water. It is said to 
require a temperature of 900® E. to ignite it, and to be 
absolutely insensible to percussion. (M., No. X., p. 196.) 

Gallaher^s Powder consists of : — 

Nitrate of soda, or) x da x 

„ potash to 80 parts. 

Sulpliur ... ... 6 to 12 „ 

Sulphate of iron ... 1 to 3 „ 

Oliarcoal 8 to 16 „ 

Sulphate of copper 0*5 to 1 „ 

Ground bark ... 8 to 14 „ 

It is claimed to be safer than ordinary blasting powder and 
not to be liable to ignition by friction or percussion. 


61*66 parts 
17-25 „ 
17-35 „ 
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Glyobeo-Nitee proposed by Hensschen consists of: — 

1 2 3 4 5 6 7 8 9 

Nitrate of PotasL 65-01 66-02 67*03 68*04 69*05 70*06 72*08 74*10 93*19 

Stilpliur 12-00 12*00 12*00 12*00 12*00 12-00 12-00 12*00 12*00 

lampblack ... 3*00 3*00 3*00 3*00 3*00 3*00 3*00 3*00 3*00 

Tan 20-00 20*00 20*00 20*00 20*00 20*00 20*00 20*00 25*00 

Sulphate of Iron 1*39 2*78 4*17 5*66 6*95 8*34 11*12 13*90 27*80 

Glycerine 0*92 0*92 0*92 0*92 0*92 0*92 0*92 0*92 1*84 

102*32 104*72 107*12 109*62 111*92 114*82 119*12 123*92 162*83 

Tlie first five materials are powdered^ wetted, and 
evaporated nearly to dryness. It is tben completely 
dried, cooled, and the glycerine added to it. It is a black 
powder. It is claimed that various forms of nitro-glycerine 
are produced in the act of explosion in a blast-hole. (Spec. 
No. 1024, 8. 1. 84.) The mixture and the advantages 
claimed are much the same as in the case of CourteiUe^s 
Fowder q.v. 

This explosive has been submitted for authorisation in 
this country under the name of Fortis and it has been 
intimated that, subject to certain conditions, licenses will 
be granted for it. 

Grenadine, see Gacon. 

Haloxylinb, see Bleckmann. 

Harrison’s Powder consists of : — 

Saccliarmn (saccharine matter) ... 50 parts 

Saltpetre 48 

Club moss (tycopodium clavatnm) 2 „ 

(Spec. No. 1786, 24. 7. 60.) 

For other powders proposed by Harrison, see Chlorate 
mixtures. 

Heraklin consists of picric acid, nitrates of potash and soda, sulphur, 
and sawdust (of oak or other hard wood). It is manu- 
factured as follows : — In 36 parts of boiling water J a 
part each of picric acid and saltpetre are dissolved and 15 
parts of sawdust are impregnated with this solution. The 
impregnated sawdust is dried, and to every 10 parts 
thereof are added 17*5 parts each of nitrates of potash and 
soda, and 7*5 parts of sulphur. All the ingredients are 
finely powdered. Compressed sticks or bars of the same 
material are made by treating the material throughout in 
a damp state. (Spec. No. 4155, 1. 12. 75.) 

Heussghin/^ Glygero-Nitre. 

Himly proposed a gunpowder in which hydrocarbons precipitated 
from solutions in naphtha take the place of the charcoal 
and sulphur of ordinary powder. The powder so made is 
said to be quite waterproof. (M., No. IV., p. 298.) 
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JoHNiTE coasists of :• — 

Nitrate of potash. ... ... ... 75 parts 

Sulphur 

Lignite 10 » 

Picrate of soda 3 „ 

Chlorate of potash 2 „ 

{Mining Jottrnak IS. 6. 87.) 

Kijp’s Powder contains 80 per cent, of nitrate of haryta with 
sulphur and charcoal. 

Le BricqxjiEj see Espir. 

Liesch^s Powder consists of saltpetre and coke dust. 

Lithofraoteur (nitrate mixture) see Saxifraoine. 

LloyDj see Gtallaher. 

Lobb^s Powder. In this powder sawdust is substituted for charcoal 
and sulphur in gunpowder and lime is added. The object 
of the sawdust is to reduce the amount of smoke. The 
lime is added to counteract the deliquescent property of 
nitrates of soda or potash in gunpowder especially in 
underground or damp situations. (Spec. No. 1861^ 
25. 10. 61.) 


Mattebn^ see Pyeolithe. 

Miller^ s Powder consists of two compounds which are harmless 
apart and become explosive only when mixed. 

No. 1 compound contains ; 


Nitrate of soda 

35 parts 

Saltpetre 

36 „ 

Staicli ... ... ... ... .. 

. a » 

2 compound contains : — 

Bichromate of potash 

. 3 parts 

Sulphur 

. 13 „ 

Charcoal 

.. 13 „ 


The proportions to form an explosive compound are 18 
parts of No. 1 mixed with 7 parts of No. 2 (T. p. 106). 


Mtjrtineddu^s Powders consist of mixtures of nitrate of soda (with 
or without saltpetre) with sulphur and various substances 
as tan^ coab sawdust, &c. 

The mixture, patented in England, consists of : — 


Saltpetre ... ... 

100 parts 

Sulphur 

100 „ 

Sawdust ... 

BO „ 

Horsedung 

60 ,, 

Sea salt 

10 „ 

Treacle ... 

... ... 4 „ 


The object of adding the treacle is to give cohesion to 
the composition. It is claimed that "'Hhis composition 
does not cause explosion upwards as with gunpowder^! 
(D. p. 608, and Spec. No. 2403, 14. 10. 56.) 
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Newton^ see SAXifEAomi. 

Nobel proposed a gunpowder for propelling purposes composed of 
80 parts saltpetre, 6 parts or less of sulpliur, and 14 parts 
of cliarcoaL To tliis was to be added, wben desirable, to* 
quicken its action (a) ordinary gunpowder, or (<5) com- 
pressed guncotton or (c) equal parts of nitrate of potash 
and picrate of ammonia with the addition of a little gum. 
For blasting purposes the foundation was ordinary blasting 
powder or that made with nitrate of soda, while the 
quickening agents were (a) equal parts o£ picrate of lead 
or potash and saltpetre with a little gum, or {&) gelatinised 
nitro-glycerine or other known nitro-glycerine compound 
or (e) compressed guncotton. He expressly bars the 
use of chlorate of potash powders as being too dangerous. 
(Spec. No. 226, 20. 1. 79.) 

Oliver proposed to use peat in lieu of charcoal in gunpowder, and 
occasionally chlorate of potash mixed with beeswax or 
tallow and resin in lieu of sulphur. In this case the 
ingredients were to be mixed in a damp state. (Spec. 
No, 1800, 10. 6. 69.) 


Oriental Powder consists of a mixture of tan, bark, sawdust or 
other vegetable fibre, impregnated with a nitrate or 
chlorate and gunpowder or similar explosive compound. 
Spent tan is preferred (T. p. 100.) 

OxLAND^s Powder consists of : — 

Nitrate of soda 85 parts 

Sulphur ... ... 16 5 , 

Charcoal 18 „ 

Coal or dust fsicj 20 as 

The nitrate of soda is refined from the crude salt by 
precipitating the salts of lime and magnesia by carbonate 
of soda and evaporating the filtered solution, (Spec. No. 
1740, 18. 7. 60.) 

Peralite is a large grained powder consisting of : — 

Saltpetre 63 parts 

Charcoal ... 30 „ 

Sulphide of antimony ...... 6 „ 

POCH, see PUDROLITHE. 

PuDROLiTHE or Eocx PowBBB consists of i — 


Saltpetre 

68 parts 

Sulphur 

13 „ 

Charcoal 

6 „ 

Nitrate of baryta 

3 „ 

„ soda ... 

3 „ 

Sawdust 

5 „ 

Spent tan 

3 „ 


Sulphur 8 parts 

Powdered gumlac 8 „ 
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Tlie nitrates of soda and baryta are dis.solved^ in bot 
water and tbe tan and sawdust added to tbe solution and 
boiled until dry. Tbe otbei" ingTedients ai*e tben added 
and tbe whole mixed together. The compound claims to 
be slow-burning and to give but little smoke. 

Tbe manufacture of this explosive was carried on at a 
factory near Llangollen^ but was abandoned a few years 
ago, (Spec. No. 656^ 2. 3. 72.) 

Pyrolithe consists of : — 

■ Saltpetre ... 51-5 parts 

Nitrate of soda 16'0 ,, 

Sulpliur ... 53 

Sawdust 11*11 33 

Ckarcoal I'S ,, 

Tbe inventor (Matteen) also patented another mixture 
consisting of : — 

Nitrate of soda 17 parts 

Saltpetre 18 33 

Sulphur ... 17 ,3 

Sawdust 1'^ 35 

Carbonate or sulphate of soda 6 „ 

The idea is to have no carbonic oxide in tbe products of 
combustion. {D. p. 106.) 

PyronomEj see De Teet_, also a chlorate mixture under same name^ p. 569, 

PYRONiTEinE was submitted to tbe Prencb Government Commission 
in 1884 by M, Prodbomme. There were two samples of 
tbe following compositions 



1 

2 

Nitrate of soda 

... ... 35 

18 

Saltpetre 

35 

45 

Tan ... 

... ... 15 ■ 

15 

‘‘Sulphate’’ ... 

... ... 2 

... ... 3 

Sulphur ... 

6 

9 

Charcoal... ... 

3 

— 

Resin ... ... 

4 

... ... 3 

Tar... 

— 

... ... 7 


Eobeet^s Powdee. In this powder nitrate of soda is used wholly or 
partially in place of saltpetre in gunpowder. A propor- 
, tion of anhydrous sulphate of soda (prepared by beating 
sulphate of soda) or of anhydrous sulphate of magnesia^ 
not exceeding 18 per cent, of the nitrate of soda^ is 
used therewith. (Spec. No. 139, IS. 1. 62.) 

Rock PoWDERj PUBEOHTHE. 
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Safety Blasting Powdeb (called also Oabbo-azotine) is licensed for 
manufacture in tMs country by Messrs. Pigou, Wilks^ and 
Laurence^ (Ld.) In the license it is defined as a mechanical 
mixture of saltpetre^ sulphur^ lamp blacky, sawdust^ and 
sulphate of iron. In the specification it is defined as 
consisting of ; — 

Nitrate of potash " 


soda 

lime 


one, two or 
three nitrates 


I in all 50 to 64 parts 
... ... 13 to 16 „ 


■14 to 16 


9 to 18 


Sulphur 

Tanner’s bark (that containing refuse 
animal matter is preferred) or 

Sawdust, or ... ... 

Bark and sawdust 

Soot or lampblack, or both 

and 5 to 6 parts of sulphate of iron to every 100 parts of 
the above mixture. 

The materials are ground and boiled in a weak solution 
of sulphate of iron. The compound becomes liquid and 
then generally solidifies. When nearly solid it is dried. 

This powder is issued occasionally in bulk but more 
usually in the form of compressed cartridges like those 
made of gunpowder. It requires compression and confine- 
ment before it will explode. 

It is recommended to be used as a wash^ with about 10 
gallons of water to 2 lbs. of the compound^ as a remedy for 
‘pliyllowera mstatfix. (Spec. No. 3934^ 14. 11. 74.) 

In 1877 Oahxjo took out a fresh patent for an improve- 
ment on his original powder as described above. He gave 
the following proportions as the best for blasting in various 


materials : — 


Less kard rock 

Bituminous coal 


Hard rock. 

and coal. 

and gypsum. 

Saltpetre... 

... 70 ... 

... 64 ... 

... 56 

Sulphur ... 

... 12 ... 

... 13 ... 

... 14 

Lamp black 
Spent tan") 

... 5 ... 

... 4 ... 

... 3 

or > 

Sawdust 3 

... 13 ... 

... 19 ... 

27 


Sulphate of iron 2 2 ... ... 5 

He claims that these powders are equally powerful with 
those previously proposed and safer to manufacture and 
(Spec. No. 4732, 12. 12. 77.) 


■ use 

Saxifbagine consists of : — 

Nitrate of baryta .. 

Charcoal .. 

Saltpetre ... ... .. 

The nitrate of baryta 
chlorate of barium with 


. ... 77 parts 

. ... 21 „ 

. ... 2 „ 

is pi’epared by 
nitrate of soda. 


treating the 
The manu- 
To increase 


facture is identical with that of gunpowder, 
the inflammability of the powder the grains while still 
damp are dusted over with meal powder. (D. p. 610.) 

73 ' 
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ScHAiiEB^s Powders consist of : — 

Saltpetre / ... 30 to 38 parts 

Nitrate of soda 40 ,, 

Siilplinr 8 to 12 55 

Cliarcoal 7 to 8 ,, 

Potassio-tartrate of 
soda (Eoelielle salt, 

KNaC^H^Oe) ... 4 to 6 „ 

It is a slow burning powder. (Spec. No. 2555^ 19. 10. 63.) 

A sirb sequent specification gives 

Potassio-tartrate of soda ... 4 parts 

Saltpetre ... 78 „ 

Sulpliur.. 8 55 

Cliarcoal ... 10 „ 

SouLAGES, see Saiety Blasting Powder. 

Triumph Safety Powder^ see Oourteillb^s Powder. 

Violette^s Powder consists of : — 

Nitrate of soda 62*5 parts 

Acetate ... ... 37*5 „ 

Tbe ingredients can be melted togetlier so as to give a 
close combination, but if heated to about 660° P. the 
mixture explodes. It is hygroscopic. (B. II., p. 315.) 

Walker, Gallaher. “ 

Windsor's Powder consists of 25 parts of dry powdered sugar 
added to 100 parts of gunpowder. (Spec. No. 3510, 
4. 12. 11.) 

Wynant^s Powder. In this powder nitrate of baryta wholly or 
partially replaces the saltpetre in gunpowder. The follow- 
ing proportions are recommended ; — 

Nitrate of baryta 77 parts 

Cliarcoal 21 „ 

Saltpetre ... 2 „ 

(This is identical with Saxifragine). 

The nitrates of lead or strontia may replace the nitrate of 
baryta. The inflammability of the powder may be in- 
creased by dusting or coating the grains with ordinary 
fine powder. (Spec. No. 1084, 15.4. 62.) 

Experiments were made at Brussels with a powder in 
which I of the saltpetre in gunpowder were replaced by 
nitrate of baryta. It was found to be unfit for small-arms 
on account of its slowness of combustion, and for larger 
arms on account of its fouling. It was consequently 
relegated to the rank of a blasting powder only, (D. p. 
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Xanthine Powder consists of a mixture in whicti tlie sulpliiir and 
charcoal of ordinary powder are replaced by a compound 
containing them both, e,g. xanthate of potash, (0^ Mg 
KOO S3) a compound prepared by adding to absolute 
alcohol an excess of pure caustic potash and of bisulphide 
of carbon. The proportion is : — 

Saltpetre 100 parts 

Xanthate ... 40 „ 

Charcoal.. 6 „ (B. II., p. 315) 


Class III, — (Chlorate Mixtures). 

The employment of chlorate of potash in explosive mixtures has 
always offered great attractions, owing to the violence of its effects 
due to the rapidity of its action. Hence the number of proposed 
explosives in which this substance forms the main ingredient is 
extremely large, as will be seen on referring to the alphabetical list of 
them. At the same time they may, broadly speaking, be divided into 
two classes, those in which no particular attempt is made to diminish 
the dangerous sensibility of chlorate of potash compounds, and those 
in which by the addition of some diluting ingredient or by some special 
mechanical treatment, endeavours are made to diminish this sensibility. 
Some of the compounds in the list appear to be simply more or less 
dangerous hap-hazard mixtures, while in other cases the same mixture 
of ingredients or the same method of treatment has with little, if any, 
variation, been proposed over and over again under different names. - 
The objections to chlorate of potash compounds have been stated by 
several authorities. 

For instance, Dr. Dupre, F.R.S., whose knowledge of explosives is 
exceptional in extent and minuteness, says : — Chlorate of potassium 
on account of the readiness with which it lends itself to the produc- 
tion of powerful explosives offers a great temptation to inventors of 
new explosives, and many attempts have been made to put it to 
practical use, but so far with very limited success. This is chiefly 
owing to two causes. In the first place chlorate of potassium is a 
^^very unstable compound,^ and is liable to suffer decomposition 
under a variety of circumstances, and under, comparatively speaking, 
^^slight causes, chemical and mechanical. All chlorate mixtures are 
^Miable to what is termed spontaneous ignition, or explosion in the 
presence of a variety of materials, more particularly of such as are 
i^^ acid or are liable to generate acid ; and all chlorate mixtures are readily 
exploded by percussion, but more particulaily by combined friction 
and percussion, such as a glancing blow which might easily and 
would often occur in charging a hole. In the second place there is 
some evidence to show that this sensitiveness to percussion and 


1 “ Chlorate of potassium is one of those compounds during the decomposition of which heat is 
‘ ‘ eyolved, or energy is produced during decomposition, instead of, as is usually the case, being 
“ absorbed, and all such compounds are unstable.*' 
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'^friction increases by keepings more especially if the explosiye is 
exposed to tke action of moist and dry air alternatively/’ ^ 

Tlie glancing blow referred to by Dr. Dupre is siicli as can be 
given with a slanting blow with a hammer on a plane or curved 
surface. Many chlorate mixtures wMcli have been proposed for 
general use were found on trial to be so sensitive that they could be 
readily exploded by blows of this description with a light wooden 
mallet on a wooden floor, and almost all could be exploded with tbe 
same mallet on a stone floor/ The increased sensitiveness caused by 
keeping, nnd exposure to moisture is probably due, in part at least, 
to the chlorate crystallizing out into fine crystals on the surface of the 
mixture. 

Eissler, on the same subject, after referring to the fatal accident that 
attended the eSbrts of the discoverer of chlorate of potash, Berthollet, 
to utilize it in the manufacture of gunpowder, goes on to say : — It is 
extremely doubtful from the peculiarities of this salt, if anybody will 
ever overcome the obstacles due to its inherent chemical properties, 
^Svhich nature manifestly seems to have made uncoucpierable. In 
mixing these compositions great danger is attendant, and too much 
circumspection cannot be used. Thy explode instantly on any violent 
stroke, very often by friction alone; sometimes spontaneously as 
^Svhen in a state of rest, and no known cause for their combustion 
^^can be ascertained. Many are deluded as to its safety by so-called 
experiments with freshly made powder. Manufacturers of the com- 
pound may attempt to show its safety by hammering and cutting it 
and similar tests ; but let the powde^r be exposed to the natural 
atmospheric action, attract some moisture during the damp foggy 
night, then get dry, and the least friction or blow will cause an 
unexpected explosion. . . . . In ramming a cartridge well home 
in a bore-hole the unsuspecting miner must either use blows or 
pressure, the latter being equally dangerous from the development 
of some friction ^ 

Berthelot'^ remarks : '^Les poudres au chlorate idoffrent done pas a 
point de vue (strength) sur les nouvelles matim^es explosives une 
preponderance qui puisse compenser les dangers exceptionnels de leur 
fabrication et de leur manipulation. Oe i/est qiie comme amorces 
'' que leur facile inflammation pent ofiiir certains avaiitages.^^ 

Without going so far as to say that it is impossible to manufacture 
a safe ehloiute mixture, it is a fact that out of many v/liich have been 
examined with a view to their introduction into this country, not one 
has as yet been found to be safe enough to be licensed with the 
exception of asplialioe®, but this explosive was not a practical success 
inasinuoh us its light and bulky nature required very large bore-holes 


1 Ainnial Ueport of H.M. Inspectors of Explosives for 1885, p. 31 . 

- Tills practically reproduces the conditions of a wooden rammer in a stone bore-hole. 
» Eissler, p. 139. 

4B.,VoI.n.,p. 325. 

^ See p. 6t51. 
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in comparison witli otter explosives, and its manufacture and nse in 
this country has been entirely abandoned. 

Probably also the explosive papers such as MellancFs Paper Powder 
and Reiclien^ 8 Polls ^ are fairly safe, but they have never to my know- 
ledge come into practical use here, and the same objection of bulkiness 
in proportion to weight holds good with them as with asphaline. 

I do not pretend to say that powerful and valuable explosives may not 
be, and have not been, manufactured with chlorate of potash as their 
main ingredient, but I contend that though these are fairly safe when 
used for special purposes and by experts, none have as yet been 
brought to notice (with the previously named exception) which are 
suitable for general use by the mining population, and which could 
be relied upon not to cause accidents under ordinary conditions of 
transport, storage, and use. 

In some cases it has been proposed to keep the ingredients of 
chlorate of potash mixtures apart till required for use, and this 
principle has been carried out in the case of Rack-a-rock and other 
explosives, but this class will be more particularly dealt with in Class 
VII. (Sprengel Explosives) though some of them will be found also 
included in the list of the chlorate mixture class. 

Asphaline consists of thoroughly cleansed wheat or barley bran 
impregnated with chlorate of potash (in a proportion not 
exceeding 54 parts of chlorate to 42 parts of bran) mixed 
with saltpetre and sulphate of potash (in a proportion not 
exceeding 4 parts to 42 parts of bran) . Paraffin oil, paraffin, 
ozokerit, and soap, or some of them may be added. The 
compound is coloured pink with fuchsine. 

A variety of the above is called Asphaline IsTo. 2 and 
consists of the above with the addition of saltpetre in such 
proportion that the total amount of saltpetre present in the 
explosive does not exceed 25 per cent. These explosives 
were licensed for manufacture in a factory near Llangollen, 
previously used for the manufacture of Pudrolithe, but the 
manufacture has been abandoned. 

The explosive is easily recognised by its bulkiness and 
resemblance to red or pink bran. 

AuGENDBEhs PowDEB kuown also as White German or American 
Powder consists of : — 

Chlorate of potash 50 parts 

Yellow prussiate of potash ... 25 „ 

Cane sugar 35 „ 

The materials are moistened, mixed in bronze mortars, 
and granulated. (D. p. 614.) 

Baron and Oauvet submitted to the French Government Gommis- 
sion in 1882 two powders consisting of 



No, 1. 

No. 2. 

Chlorate of potash 

... 50 

.. 50 

Prussiate ... 

... 50 . 

.. 25 

Sugar ... 

... — 

.. 25 


They are simply varieties of Augendre^s powder, 

1 m>7 t>nrl sm. 
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Bellfokd^s Powder consists of : — 

Cliarcoal ... ... ... 19‘5 parts 

Saltpetre ... ... ... ... 68’0 „ 

Siilpliur ... 1*2*5 ,, 

mixed^ pressed^ and granulated. The powder so produced is 
saturated wdth a saturated aqueous solution of chlorate of 
potash^ dried at 100° F. for four days^ and used unglazed, 
(Spec. No. 2910, 15.12.53.) 

Bradbury, see Harrison. 

Buckley, see Harrison. 

Callow, see Melville. 

Ohanu, see Davey. 

ClemenT; see Fuchs. 

CoTTER^s Powder contains about ecpial parts of chlorate of potash 
and realgar. 


» Dayey^s Powders consist of: — 

. 1 . 

Chlorate of potash 6 parts 

Nitrate ... 5 „ 

Yellow priissiate 2 „ 

Bichromate ... 2 ,, 

Sulphide of antimony ... 5 j. 


2 


.. 6 parts 


3 

4 


5S 

5S 



These compounds are chiefly intended for use as fuzes. 
(Spec. No. 14,065, 15. 4 52.) 


Davies Powder consists of ; — 

YYllow prussiate of potash 
Chloride of potassium . . . 
Loaf sugar 


4 parts 


Crystallized sugar 

Sulphur 

It w^as proposed as a powder for firearms. The in- 
gredients were to be mixed together when fired, being 
previously finely powdered. (Spec. No. 824, 80. 3. 60). 


Dynamogen consists of : — 


Yellow prussiate of potash ... 17 parts 

Water 150 „ 

Charcoal ... 17 

These are boiled, well stirred, and allowed to cool 
There are then added : — 

Totash ... ... ... 35 parts 

Chlorate of potash 70 

Starch ... ... ... ... ... lo 2 

^ Water .... , 50 , 
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Til© whole is made into a thin past© and brushed on to 
filtering paper^ three coats being laid on each side. The 
paper so impregnated is dried, cut up, and rolled into car- 
tridges. (M, 'So, YII., p. 115.) 

Ehbhardt^s Powbees consist of : — 

Eor Artillery. For Blasting. For Shells. 
Clilorate of potash ... 1 part ... 1 part ... 1 part 

Saltpetre 1 „ ... 1 ,, ... ; 

Charcoal — „ ... 4 „ ... — „ 

Tannic acid 1 „ ... 2 „ ... 1 „ 

(D. p. 613.) 

He also proposed a mixture of about equal parts of 
tannic acid or resin and chlorate or nitrate of potash finely 
powdered. (Spec. No. 1694, 8. 7. 64.) 

Also a mixture of the same ingredients in the proportion 
of one to three. The powders were to be placed in a flask 
with two chambers and so kept separate till mixed in the 
act of loading. Spec. No. 2594, 20. 10. 64.) 

Also a mixture of : — 


Chlorate of potash 
Nitrate of „ 
Cutch or tannin... 
Caniiel coal 


For Blasting. 

... 1‘5 parts (by bulk) 


i u „ 

1-0 „ 

2-0 „ 


>) 


5J 


(Spec. No. 402, 13. 2. 65.) 


For Arms. 

... 4 parts (by weight) 

... jj 


33 


Etnite practically consists of Asphaline with the addition of about 
8 per cent, of sulphide of antimony. 


Explosive Paper is mnch the same as Dynamogen and other similar 
explosives, consisting of rolls of paper impregnated with a 
chlorate mixture. The ingredients in this case are ; — 


Saltpetre 

5 parts 

Chlorate of potash 

... 5 „ 

Charcoal or ) 

1 

Powdered coal ) ’** *“ 

... 1 ,3 

Pine hardwood sawdust ... 

... 1 ,, 


with a little gum for binding, and enough water to make a 
paste. (M. No. VIL, p. 115.) 

PsNTon^s Powder consists of chlorate of potash, sugar, and yellow 
prussiate of potash in the proportions of four to eight ozs. 
of each of the latter ingredients to 16 ozs. of damp chlorate. 
The mixture is made in the form of a stiff dough, being 
damped with lime water, gum water, or water. It is dried 
in an oven, cut up with brass knives, and sifted into various 
sizes of grains. The powder can be coloured with various 
colouring matters, which it is apparently proposed also to 
use in lieu of sugar. It is claimed as suitable for all kinds 
of small arms and ordnance and for blasting purposes, 
(Spec. No. 4148, 17.12. 73.) 
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Fleeon dEj see Pertuiset. 

Feench Green Powder consists of 

CMomte of potash ... ... 14 parts 

Picric acid 4 , „ 

Yellow prussiate of potasli ... B „ 

Each, ingredient is separately dried and finely powdered^ 
and the mixture is made in glass vessels, or preferably in 
wooden vats with wooden balls. (E.A.I. Proc., Feb. 1887.) 

Fuch^s Powder consists of a mixture of chlorate of potash, finely 
ground tortoise or turtle shell, saltpetre, sulphur, and 
charcoal. (T. p. 101.) 

Garside, see Harrison. 

Goetz^ Powder is a mixture of an explosive base with glucose (grape 
sugar OgH^gOg), uncrystallizable sugar, or syrupy solution 
to prevent premature or accidental discharges. The pro- 
portions recommended are : — • 

Chlorate of potash... ... ... 10 parts 

Solution of glucose 10 „ 

Charcoal in powder 3 „ 

Sulphur 2 „ 

Amorphous phosphorus ... 1 „ 

Picrate of lead ... ... ... 3 „ 

It is claimed that the compound will stand all ordinary 
shocks, handling, and transport, without danger of explo- 
sion. It burns with a bright light when unconfined 
(T.p.l05.) 


Gomez’ Powders are mixtures of chlorate and prussiate of potash 
with sugar (acetate) of lead, or nitrate of lead, or sugar of 
lead and nitrate of iron. (T. p. 101.) ° 


Graham’s Powder consists of: — 


Yellow prussiate of potash ... 16 parts 

Chlorate ... 40 

White sugar 20 

Eediead 4.25 


It is claimed that the red lead 
explosion, and that the compound 
and doughy. (T, p. 106.) 


obviates the danger of 
can be used when wet 
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afenegoee’s Powders consist 

of the following compounds 



No. 1. 

No. 3. 

No. 3. No. 4. 

No. 5. 

No, 6. 

No. 7. 


parts. 

parts. 

parts, parts. 

parts. 

parts. 

parts. 

Chlorate of potash 

9 or 6 

2 

4 4 

1 

11 

1 

Sulphur 

i I 

— 

1 i ” 

4 

— 

i 


Charcoal 

i 33 



(or sugar) 

^ 2 


JL 

1.. 

Yellow prussiate of potash 


1 

1 — 





Sugar 


1 

1 4 

1 


" 


{01' sulphur) 


He recommends for use witli tlie above a self-igniting 
liquid consisting of solution of one or two parts of 
pbospborus in two parts of bisulphide of carbon, the time 
before explosion takes place being regulated by the amount 
of saturation of the powder with the liquid, the average 
period being about half-an-hour. He also proposes simply 
a mixture of chlorate of potash with the liquid. (Spec. 
No. 2865, 17.9.68.) 

The danger and uncertainty of the propositions are 
obvious. 


Hahx^s Powder consists of : — 


Chlorate of potash 367 '5 parts 

Ter sulphide of antimony ... 168*3 „ 

Spermaceti. 46*0 „ 

Charcoal 18*0 ,, 

The idea is to add the chlorate of potash only when 
required for use, the mixing being done by sieves. The 
addition of the spermaceti is claimed to give safety against 
explosion by. friction. (Spec. No. 960, 80. 3. 67.) 


Hallos Powder consists of : — 

Chlorate of potash ... 47 parts 

Ferrocyanite of potassium ... 38 „ 

Sulphur (or other chemical 

equivalent) ... 5 ,, (about) 

The ingredients are pulverized and mixed in water, or 
water and nitric acid.^^ To the evaporated mixture are 
added 10 parts of caoutchouc, sometimes slightly impreg- 
nated with bisulphide of carbon. The whole is mixed, 
pressed, and granulated. (Spec. No. 1062, 28. 4. 63.) 


Harrison’s Powders consist of mixtures of saccharine matter with 
carbon sulphur, clubmoss, and chlorate of potash. The 
following proportions are given : 


Chlorate of potash . 

Starch ^ 

Charcoal 

Sulphur' ... . 

Cluhmoss (lycopodium 

clavatum) — s, ,< 

Coal ... ... ••• ••• j9 s: 

Soot from coal — „ 

(Spec. No. 2642, 29.10.60.) 


7 parts, or for rifle shooting ... 11 parts 

1 »5 55 55 1 55 

1 55 55 55 59 ... 1 ,, 

1 35 33 39 33 ••• ^ 55 
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la parts (or clilorate of soda) 

5S 

2 „ 


Subsequent specifications give 

Clilorate of potash ... 56 parts 
IfeiTocjraiiide of potash 28 „ 

Starch 4 

Sulphur ... ... ... 7 ” 

Charcoal 5 

Nitrate of potash 
(or 2|- parts of coal or cannel). 

(Spec. Nos. 2233, 6. 9. 61, and 305, 5. 2. 62.) 
Hoohstattee^s Compound consists of a mixture of chlorate of potash 
or of lead, nitrate of potash, or of soda, and charcoal or 
sulphur or a metallic sulphide. The mixture is dissolved 
in water in which paper or vegetable matters are steeped 
17 fo io explosive. (Spec. No. 2869, 

Hoeslet s Powdbe consists of a mixture of finely powdered chlorate 
01 potash and gall nuts in the proportions of three to one. 
the powder is granulated by passing it through a sieve in 
a damp state. It is stated to explode at 430° F. and its 
mo® gunpowder.” (Spec. No. 

CI^s Iy' ^2.)— ke also 

J ALINE consists of: — 

Nitrate of potash... 

Sulphur 

Lignite 

Picrate of soda ... 

Chlorate of potash 
JOLLY^ WiGPALL. 

Kellow^s Powders consist of: 

Nitrate of soda 30 parts or 36 parts 

» potash ... ... 8 4 

Chlorate of potash 12 ^ ” 

Sulphur f. ;;; J - 

Tail and sawdust... 48 ” 

added above receipts 30 quarts of water are 

Knapel^s Powder consists of : 

Chlorate of potash... 

Nitrate of potash '** 

Sulphur ... ” 

Uhnate of ammonia 20 

posYn^t 


6 B to 76 parts 
10 

10 to 50 „ 

3 to 8 „ 

3 


46 parts 
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snperlieated steam. Tlie cotton is untonelied but tlie wool 
forms a brown matter easily removed by a beating machine. 
It is nsiially sold for manure. 

As might be expected from its composition the above 
powder is very sensitive. (D. p. 612.) 

Kohlee^s Powder consists of : — 

Chlorate of potash 70 parts 

Sulphur 20 „ 

Charcoal ... ... 10 „ 

Obviously a dangerously sensitive powder. 

(Spec. No. 1622, 10. 6 . 57.) 

Macintosh proposed to mix gunpowder and other explosive com- 
pounds with india-rubber or gutta-percha in a state of 
solution and to spread the mixture on cloth, which becomes 
inflammable, burning rapidly if mixed with chlorate or 
nitrate of potash, and slowly if mixed with steel filings or 
sulphur. The cloth can be cut into strips and used in 
connection with incendiary projectiles. (Spec. No. 404, 
11. 2. 57.) 

Melland^s Paper Powder consists of unsized paper dipped into a 
boiling solution of the ingredients given below. The paper 
is then rolled into cartridges and dried at 212 ^ P. To pro- 
tect the cartridges from damp they are coated with a 
solution of one pai’t of xyloidine (nitro- starch) in three 
parts of acetic acid. The ingredients are as follows : — 

Chlorate of potash 9 parts 

Nitrate of „ 4*5 „ 

PeiTocyanide of potash 3*25 „ 

Charcoal of potash 3*25 „ 

Starch ?? 

Chromate of potash „ 

(D. p. 614.) 

This was patented in England by Reighen. (Spec. No. 
2266, 2. 9. 65.) 

Milville^s Powders consist of : — 

1 2 3 

Chlorate of potash ... 2 parts 5 parts 1 part 

Eed orpiment 1 53 ^33 — 33 

Prussiate of potash ... — „ 1 „ 1 ,3 

The ingredients are well mixed, damped, and moulded 
into cartridges for fire-arms or for mining purposes, or 
charging shells. (Spec. No. 13,215, 6 . 10. 50.) 

Monnier^s Powder consists of : — 

Chlorate of potash... 71 parts 

Sugar 16 „ 

Charcoal 6 „ 

Coaltar 7 „ 

The chlorate is dissolved in 250 parts water, and freedom 
from danger is claimed for the wet process of manufacture. 
(T.,106.) . 
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1-5 

3-0 

10 - 5 . , 

44*5 

6*5 

19‘5 

15.5 

‘dnance and firearms , is 


MuNDELLj Pertuiset. 

Nisser^s Powders consist of: — 

Yellow prussiate of potasli ... 

Bichromate „ „ 

Perchlorate or chlorate of potash 
Nitrates of soda and potash . 

Vegetable matter 

Mineral and vegetable carbon 
Snlphiir 

A more explosive powder for oruuance ana nrearms is 

made by using more of the potassium salts and less carbon 
and sulphur. (Spec. No. 1939, 26. 7. 65.) 

He also proposed two inexplosive compounds to be kept 
apart till required for use when their mixture formed an 
explosive. 

No, 1 compound consisted of nitrate of potash or of soda 
mixed with perchlorate or chlorate of potash^ or both in 
proportions varying from 5 to 35 per cent, of each of these 
salts according to the required strength of the powder 

ISO, 2 compound consisted of 25 to 35 per cent, of pure 
ioat sugar added to sublimed sulphur^ and to these 8 to 10 
per-cent, of vegetable fibre or charcoal or both. 

Ihe powder is stated not to ignite by friction or per- 
cussion. (Spec. No. 1375, 27. 4. 68.) ^ 

He also proposed two compounds; consisting of chlorate 

of potash 5o to 60 parts, bitartrate of potash 45 to 65 
parts, ferrocyanide of potash, and coal. In the second 
compound the ferrocyanide of potash was replaced by 
sulphur. (Spec. No. 119, 14. 1. 70.) • • 

Noble’s PowDEEs were submitted to the French Government Com- 
mission in 1880. Of these there were eight samples of the 
loiiowmg compositions : — ^ 

Glilorate of potash ...100 
20 


Sugar 
Prussiate of potasli 
Starch . . 
Camphor.. 

Siiiplmr .. 

Benzoin .. 
Saltpetre.. 
Charcoal .. 


16 

1 

2 


2 

100 

22 

18 


3 

100 

24 

22 


4 

50 

20 

8 

2 

2 

8 


5 

100 

20 


6 

100 

20 


16 8 


7 

100 

10 

16 

2 

2 ' 


50 
. 10 


8 

100 

15 

16 
1 
1 . 


• 50 , 


expected they were dangerously sensitive 
The addition of the camphor did not have the effect in 
XSSa?® sensitiveness of the compounds containing 

Painb_, Davies. 

Patxisok mixes chlorate of potash explosives with greasy vegetable 
flour or bran to lessen liability to explode.^ (T p 106.) 
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Peley^s. Explosive Paper consists of ordinary blotting paper soaked 
' in tbe following mixture : — 

Chlorate of potash... ... ... 66 parts 

Yellow prussiate of potash ... 17 „ 

Refined salt 35 „ 

■ Wood charcoal ... ... .. 17 „ 

• Starch 10 „ 

the whole being mixed with 10 times its weight of boiling 
water. The paper is dried^ cut into strips^ and rolled into 
cartridges. (R.AJ. Proc., Peb. 1886.) 


Pelliee^s Powder was submitted to the French Government Com- 
mission in 1884. It consists of : — 


Chlorate of potash 

. ... 100 

parts 

Saltpetre 

. ... 12-I- 

35 

Sulphur 

. ... 12i 

35 

Fine sawdust 

. ... 9 

55 

Extract of logwood 

. ... 15 

3* 


It is practically the same as Kellow & Short’s powder. 
The same inventor had previously^ in 1882^ submitted to 
the same Commission two similar powders composed as 


follows : — 

Eor blasting. Eor guns. 

Chlorate of potash 44 to 47 40 

Yellow priissiate of potash 38, ,36 15 

Flowers of sulphur ... 18„17 10 

Sugar — ... ... 10 

Charcoal ... — 5 

Saltpetre ... — 15 


Both were of course extremely sensitive. 

Pebtuiset’s Powder consists of : — 

Chlorate of potash 2 parts 

Sulphur 1 35 

Sporting gunpowder i „ 

Animal charcoal 

It is recommended for use mainly as a detonating powder, 
or for filling bullets or shells. (Spec. No. 2837, 9. 10, 57, 
and No. 2066, 21. 7. 70.) 


Petry, see Dynamogen. 

Pohl’s Powder is almost identical with Augendre’s. It consists of : — 


Chlorate of potash/.. ... 
Yellow prussiate of potash 
; Cane sugar ... ... 

(D. 615.) 

Prussian; Fire, see W igeall. 
'Pybonome consists of : — 

Saltpetre ... 

Sulphur 

Charcoal ... 

. . Metallic antimony... ... 

: Chlorate of potash 

Rye flour ... ... ... 


49 parts 
28 „ 
23 „ 


69 parts 


10 


J5 

JJt-' 


5 

4 


33 

33 

33 
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together with small quantity (a few centigrams) of chlorate 
of potash. The ingredients are boiled together^ the mass 
evaporated down to a paste, dried, and powdered. (M.V, 

p. 751). 

Eaokaeook consists of compressed cartridges made of chlorate of 
potash which are dipped when required for use into certain 
liquids which are by themselves like the chlorate of potash 
of an inexplosive character. The liquids are dead oil,^^ a 
dark heavy oil consisting chiefly of hydro-carbons derived 
from coal tar and having a high boiling point, or a mixture 
of dead oil with its own volume of bisulphide of carbon, 
or a mixture like the last with the addition of about 3 per 
cent, of sulphur. 

The chlorate of potash cartridges are enclosed in small 
bags of cotton or other cloth of suitable size and shape and 
dipped into the liquid. Preferably the mixture of dead oil 
and bisulphide of carbon is used, the object of the 
bisulphide of carbon being to prevent too large a pro- 
portion of dead oil from being taken up by the chlorate. 
The bisulphide afterwards evaporates out. 

Nitro-benzol is also used as a dipping liquid, or as an 
ingredient thereof in combination with picric acid. 

In practice the cartridges in a wire basket are suspended 
from a spring balance and dipped into a pail containing the 
fluid. The completion of the absorption of the proper 
amount of fluid is shown by the spring balance. The 
proportions given are 3 to 4|- parts solid to 1 part liquid 
ingredient. See also ^SSprengel Explosives, p. 

Exves^ Powdbe is mixture of chlorate of potash and charcoal, or wood 
dust, or coal. The ingredients are made into a paste, 
dried and ground. The average proportions are given as 
100 parts of vegetable matter or carbon to 200 parts of 
chlorate of potash. (Spec. No. 2651, 23. 11. 59.) 

Eexchen patented some rolls or cartridges of paper impregnated 
with a chlorate mixture identical with Melland^s Papee 
PowDEE. (Spec. No. 2266, 2. 9. 65.) 

Eeveley^s Powdee consists of : — 

Chlorate of potash 48 parts 

Yellow prnssiate of potash ... 29 „ 

Loaf sugar ^3 „ 

It is simply "“White Griinpowder'' the proportions of 
which however vary somewhat, those given in Bloxam^s 
: Chemistry being respectively two parts, one part, and one 
part of the above-mentioned ingredients. 

. Axjoetoee^s and Pohl^s are the same mixture, Augendre'^s 
answering to that given by Bloxam, PohFs being identical 
with Eeveley^s. 

Eeynoli) s Powdee consists of 75 per cent, of chlorate of potash with 
2o per cent, of "" sulphurea."^^ It is a white powder igmitiiig 
at a lower temperature than gunpowder and is easily made 
by the mixture of the two ingredients. "" Sulphurea,^' it is 
said, can be prepared in large quantities from one of the 
pvodm in;,.gas inanufaetm^e. ; F ,62.) 
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Riceeb^S Powders consist of ten varieties of clilorate mixture con- 
taining a number of substances in addition to the chlorate 
of potaslij such as charcoal, half calcined sea-grass, powdered 
coal, sawdust, nitrates of soda, lead, or potash, wheat flour, 
bicarbonate of soda, powdered bark, and dried coffee 
grounds. The ingredients are all boiled together in water. 
(Spec. No. 3297, 9. 12. 62.) 

Robebts^ Powder is White G-otpowdbe made by a wet process and 
kept in the form of a thin paste, to which a percentage of 
glycerine is added to prevent it from being dried. The 
mixture is exploded by detonating an initial charge of the 
powder (or other high explosive) in a dry state in contact 
with the pasty mass which forms the main charge. (Spec, 
No. 926, 14. 8. 73.) 

Rogers proposed a mixture of 

Chlorate of potash ... ... ... 5 parts 

Gas cariila bark ... 2 „ 

Corundum 3 „ 

India rubber solution 3 „ 

for making blasting fuzes. The object of the corundum 
or other non-inflammable ingredient is to retard and 
regulate the burning. The compound was to be dipped in 
bisulphide of carbon, benzine, or other solvent to mix it. 
The solvent was evaporated and the mass was ready for 
making coils or strands. (Spec. No. 1356, 12. 5. 70.) 

Sandoy, see Pyronome. 

Schlesinger^s Powder consists of : — 

Chlorate of potash 3 parts 

Sulphide of antimony ... ... 3 „ 

Ploweis of sulphur 1 „ 

It was proposed for small arms, (Spec. No, 14,227, 
20. 7. 52.) 

Sharpes Powder consists of : — 

Saltpetre . . 2 parts 

Chlorate of potash 2 „ 

Yellow pnissiate of potash ... 1 „ 

Potash ... 1 5, 

Sulphur 2 „ 

(Spec. No. 2779, 27.10. 66.) 

Short, Kellow» 

SiEMEN^S Powder is a mixture of saltpetre, chlorate of potash, and a 
solid hydrocarbon, snch as paraffin, pitch, caoutchouc, &c. 
The compound is mixed by sieves and then treated with 
a volatile liquid hydrocarbon. A plastic mass is prodnced 
which is made into cakes, rendered hard by evaporating 
the solvent, and granulated. It is stated to be non-ex- 
plosive when unconfined. (M. No. V., p. 752.) 

Slbeper^s Powder is a mixture of chlorate of potash, sugar, and 
charcoaL, 
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Smith^ see Shabp. 

SpenoE; see Ricker. 

TuEPm^s Powders consist of mixtures of 80 per cent, of chlorate of 
potash with 20 per cent, of coal tar and charcoal. In one 
variety about half the chlorate is replaced by nitrate of 
potash. Some absorbant of the nature of charcoal^ silica 
kieselguhr^ &c.^ is added according to the degree of fluidity 
of the coal tar. The sensitiveness of the compound is 
increased by substituting 1 to 10 per cent, of permanganate 
of potash for an equivalent amount of the chlorate. Mtrate 
of lead may be substituted for saltpetre. (Spec. No. 2139 
27. 4. 83.) 

Veil consists of (approximately) : — 

Chlorate of potash 

Yellow prussiate of potash... 

Nitrate of potash 
Willow charcoal... ... 

Paraffin . 

Perric oxide of potash 

(The latter variety is less sensitive than the first)! 

In external appearance it resembles ordinary gunpowder. 
It was proposed to be licensed as an authorised explosive, 
but failed to satisfy the requirements of safety. ^ 

Ward, see Graham. 

Wells’s, see Hall. 

White Gunpowder, see Augendre, Pohl, and Reveley. 

WiGEALLS Powder or Prussian Eire consists of (subiect to 
variation) : — 

4 parts 

^ » 

6 

40 „ 

1 » 

4 „ 


1 

50 

4-5 

25*0 

12*5 

6-0 

2-0 


48*0 parts 
9-1 
24*3 
11*6 „ 
6*5 ,, 

0*5 


Carbon 
Gams 
Aqua fortis 
Eed lead ... 
Cannel coal 
Steel filings 


Phosphorus ... ... 4 parts 

Sulphur 2 

Chlorate of potash 26 H 

Sugar of lead ... 6 

Saltpetre 3 


It IS doubtful from its very nature whether the above 
very heterogeneous and somewhat alarming compound 

(Spec. No. 2888, 18. 11. 63.) 


was ever actually made. 
WILLIAM^$ Powder consists of: — 
Chlorate of potash... 
Prussiate of potash 
Bichromate of potash 

Nut galls 

Cannel coal ... ... 

Starch 

Crude coal oil 
Yates, Harrison. 

Zaliwsky proposed to mix chlorate 


48 parts 

6 » 

5 „ - 


~(T. p. 106). 


of potash with oxalic acid 


■ ■ TT v/x jjuuchisu wnn oxanc acid 

Thfl^f f ^ to sulpM^r, charcoal or other ingredients 
5?. p? 61?) “ manufacture and manipulation. 
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SECEUITING 


EOE THE 

EOYAL AETILLEEY. 

BY 

LIEUTENANT C. D. GUINNESS, E.H.A. 


Poe some time past there has been a constant scarcity of men in the 
ranks of the Eoyal Eegiment of Artillery. The question of vital 
interest to us is : — How, under our present system of Short Service, 
can this deficiency be made good ? 

We must not lose sight of the fact that Short Service has only 
within the last few years begun to affect the Artillery. It has 
diminished the number of twelve years^ service men who used 
formerly to re-engage, in order to complete twenty-one years and earn 
a pension, but who are now turned away with only a suit of clothes 
and their deferred pay — which, in nine cases out of ten, is all 
squandered in a week — wherewith to stai’t afresh in life. Thus it 
follows that we have now no ^^old soldiers serving in batteries, in 
which a short time since they could be counted by the dozen. But, in 
addition to this, the short service system has just commenced to 
thin out the seven years^ men^^ by packing them off to the 1st class 
Army Eeserve to complete their twelve years^ Army Service.” The 
wonder is how Majors can find any men who are fit to be dismissed their 
drills, since, practically, there are no men left who are serving on for 
pensions ; there are very few over eight years^ service, except men 
from India, who are serving on to complete twelve; and Service 
Batteries have often to supplement the drafts sent out to ' India from 
Depots, by being called on, at short notice, to- supply a draft of 10 or 
20 men over 20 years of age, and with enough service to put in to 
make them available for India. 

Thus, we can easily account for the great consumption of men which 
is going on in the Eegiment at the present time. But it is quite another 
affair when we are brought face to face with the question How are 
: batteries to be kept up to the establishment voted by Parliament ?” Or, 
in other words : — Plow is the greatly-increased number of men, now 
required to join the Eoyal Artillery every yeai*, to be completed, without 
lowering the standard of either age or physique ? ” There is a ' great 
variety of answers to this ■ problem. Some would have us do away 
with the Short- Service system,” root and branch ; others say that it 
is best to reduce the establishment, if it cannot be kept up ; but I 
think that it is our duty, now that we have changed the conditions of 
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seryioe^ to strain every nerve to make tliese new conditions productive 
of good to the Army. Witk this in view^ I would like to point out 
what may be considered to be certain defects in oiir present system 
of recruitings which tend to prevent men from joining the Service* 
and I also beg leave to suggest a few simple remedies which^ if 
employed^ would^ I think^, operate favourably on the supply of recruits. 
We must bear in mind that since 1880^ a perfectly different method 
has been adopted with reference to the pay of recruiting pensioners 
and sergeants. Now^ a pensioner/ while employed in the recruiting 
service^ receives two shillings a day^ in addition to his pension^ whether 
he enlists men or not ; and recruiting sergeants only get half-a-orown 
or five shillings for each recruit who actually passes the medical 
examination and is finally approved of^ without anything else to com- 
pensate them for the loss they incur in having to provide subsistence 
for a man who does not come up to the requiredj^^^ standard. 
Under these circumstances^ is there not a great inducement to an 
aged sergeant or pensioner^ who formerly got twenty-five shillings 
or a pound a head for every attested recruit^ to stay in|;his/quarters 
and save himself the trouble of tramping about the streets and giving 
drinks to every ragamuffin who presents himself^ and tries to do 
him out of what used to be called the Queen^s Shilling — ^which 
bounty has also been curtailed. I assert; from personal experience; 
that these men who had formerly to walk about all day; and perhaps 
go long journeys by road or rail at their own expense; to’^get^ecruitS; 
and are now obliged to be more careful in enlisting men ; because it 
will not pay them to travel to a distant village to|pick up some half- 
dozen boys who have to be fed; and often treated to a liberal supply of 
drink to seal the compact. Agaiu; these lads have®then to'be brought 
to the Army Medical Officer to be passed, or^ — as generally happens to 
more than half their number— to be perhaps rejected, as not being up 
to the standard of age or chest measurement. It cannot now!pay the 
recruiting sergeant to run any risk, his reward has beenfcurtailed : he 
has every chance of a pecuniary loss by exerting himself, and nothing 
to lose by staying at home; for, in the latter case, he gets Iiis^I’recruit- 
ing money just the same, so long as he can satisfy the '' Eecruiting 
Officer of the District, who is only obliged to visit the recruiters at 
out-stations once a quarter, to see that their pamphlets and diaries are 
correctly kept.^ 

No wonder then that we are short of recruits. 

Let us look back for one moment at the old system of giving 
recruiters one pound per man. What a contrast there is between it 
pd that now adopted ! In 1880, I was in a Field Battery at^ Aldershot, 
m which there was a Sergeant-Major, whom all the battery looked up 
to as the father of the battery. While he was stationed there, he 
saved up some money, and bought a small pony and trap, in which he 
drove all round the country looking for recruits. The result was 
marvellous, I should be sorry to say how many men joined the battery 

i Article 568, Part L, Eojal Warrant, Pay and Promol-ion, 1884 
- Section XIX,, Paragraph 22, Queen’s Eegulations, 1885. 
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in a given time, but this I know, that in addition to filling tip his own, 
he supplied the other Field Batteries at Aldershot with first-rate men. 
This Sergeant-Major made a large sum of money in this way, and has 
now left the Service. The only objection I heard recruits make at 
that time was that they enlisted, thinking that they would be allowed 
to serve in a particular battery ; but that when they went before the 
Adjutant, they were liable to be posted to the other batteries where 
they were wanted. This was a constant source of discontent amongst 
the men ; they complained that they bargained for one battery, and 
were sent to another; that they joined a Field Battery and were liable 
to be packed off to a Garrison Brigade. It is not a matter for surprise 
if they wi^ote to their friends advising them not to join, and asked 
their parents to purchase their discharge. Disgust might prompt 
them to desert, and, after starving for a short time, they might fraud- 
ulently enlist in some other corps, and thus rob the country of the 
value of a free kit. 

Again, since the new recruiting system has been in force, Sergeant- 
Majors of batteries will not allow the messes to supply a meal to men 
who come up to have a look what soldiering is like,^^ as has been 
done ; for if these recruits should afterwards fail to pass the doctor, 
the Sergeant-Major would have to repay the soldiers messes for what 
was supplied, and he cannot now afford to do this. At present, the 
recruit is not permitted to enter the barrack-gate until he has been 
medically examined and passed. The result is, that a poor starving 
wretch, who, in order to get a meal, says he will enlist, is told to come 
the following morning to go before the doctor; formerly he would be 
taken into mess, instead of, as now happens, being forced to go on to 
the next workhouse to pass the night, and give up the idea of being a 
soldier. 

There is nothing which can help recruiting so much as display, a 
pretty uniform, medals, spurs, &o. Therefore the more we have of 
these attractions the better. Make a soldier think something of him- 
self, and he will soon impress an idea of his importance on somebody 
else. On what other principle does our system of voluntary service 
depend ? I am inclined to think that Service batteries at home 
depend a great deal too much on the depots for their supply of men. 
Why should not every battery at home be practically its own dep6t, 
and recruit for itself ? Some may say that an order to that efect 
exists; but how is it carried out? We must remember that it is 
much easier for Majors of Batteries in the 1st Army Corps to trust 
to the depots, especially when a battery at the top of the roster for 
foreign service is short of men, the authorities post a batch of recruits 
to it from one of the Field or Garrison depots. Hence a Major does 
not trouble about strildug N.-O. officers off duty in order to recruit, 
when he can get men supplied through his depot. Thus, it often 
happens, that a battery stationed in Ireland, is recruited altogether 
from English depots ; so much so that not a single recruit is enlisted 
locally during the whole of its period of service in that country. This 
is easily accounted for, as during the recent agitation, Commanding 
Officers have been very loth to take men who may happen to have 
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seditious notions ; . and it may even ]ia..ppen tliat in a towii^ wlii{3]i lias 
completely filled, tlie ranks of one battery^ ' does not f ariiisli one 
single Irisliman to the succeeding battery during its stay there* It 
really amounts to this : — Irish need apply/^ so long as there are 
plenty of men being sent from England* Batteries composecl entirely 
of Irishmen have' been found to be a mistake^ whilst a small sprink- 
ling of Irish recruits in no way affects the discipline of a battery 
mainly consisting of the English and Scotch elements. 

I maintain that in every battery — no matter how strong it may be^ 
and where it may be quartered — the Sergeants should be encouraged 
to walk about the country^ beating up recruits in fairs^ markets and 
yillageSj obtaining leave^ in turii^, off afternoon parades and evening 
stables^ until the present dearth of men in the Royal Artillery is 
remedied. Attractive notices^ with coloured pictures of all brai.iclies 
of the Artillery^ Horse, Field, Garrison, Mountain and Elephant 
Batteifies, depicted in action and on the move, shonld also be posted 
more freely on barrack gates, chui’ches and police stations ; men going 
on furlough ought to be told to point out to their younger brothers 
the advantages of the Service.'’^ 

Depot Batteries particularly shonld have several supernumerary 
H.-O. Officers told off to travel through the large inland towns hunting 
up men. If we look at the Army List, we find that, with the exception 
of the London Territorial Division, which has its head-quarters at 
Woolwich, there is no inland Garrison Artillery Dep&t; all the 
remaining ones are on or near the sea. I believe it is generally 
admitted that the best men come from the agricultural districts ; and 
I know that at a seaside place, a boy who has got into trouble or is 
tired of home, in nine cases out of ten, chooses the Navy in preference 
to the Army for a change of life, and that it is only those belonging 
to the scum of seaport towns who go into the land forces. But the 
very reverse takes place in an inland manufacturing or agricultural 
district ; for there, a man looks to the Army as his ideal mode of 
enjoying himself and of seeing the world. There are indeed Artillery 
Militia and Volunteer Stations dotted about the country, but these are 
not sources from which any large number of recruits are derived, and 
the great majority are on or near the coast. Why not have more 
Depot Batteries in the centre of England, in Yorkshire, in the Black 
Country,^' in Ireland, in the Highlands of Scotland? If this were 
done, the Artillery would have a better chance of competing success- 
fully with the Line for the supply of the raw material. Of course, it 
is easy to see that the Colonel of a Regimental District in Scotland, 
would be anything but pleased to find the Artillery enlisting sturdy 
fellows in his favourite recruiting grounds in the Highlands. But, on 
the other hand, why shonld it be assumed that a Scotchman would 
make a bad gunner if he did not wear a kilt ? 

At present, a man wishing to join the Royal Artillery has to go 
either to a Post Office or to a pensioner, who is paid for recruiting for the 
Army at large, and who, in nineteen cases out of twenty, is really 
working for a Line Regiment. An old Infantry soldier naturally tells 
a smart lad that his own branch of the service is the best ; and so he 
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is packed off to tlie nearest Infantry Brigade Depots where He probably 
cHaiiges liis mind, and ultimately joins the Line to the detriinent of 
the Royal Artillery. 

If we take the District Oommands at home, and start with the first one 
— the Northern — we see that it contains two Field Artilleiy Depots, and 
that these are at Newcastle-on-Tyne and Preston, and two Garrison at 
Sunderland and Liverpool, all on the sea coast j whereas, the head- 
quarters of the command are at York, the capital of the largest 
county in England. If we examine more closely, we find that there 
are only five Field, but no Horse or Garrison Service Batteries in this 
District, which comprises nearly the half of England, and contains, 
amongst others, the following counties : — Anglesea, Cheshire, Cum- 
berland, Derbyshire, Herefordshire, The Isle of Man, Lancashire, 
Northumberland, Staffordshire, and Yorkshire; whereas the Infantiy 
Depots in the same District number twenty-six. 

I doubt very much whether Artillery Depots are useful at present, 
except as centres for clothing and teaching men the first elements of 
drill. A N.-C. Officer told me that all the men, with very few ex- 
ceptions, who joined a particular Depot in which he served, came from 
a distance, and were sent either through the Post Office, or by the paid 
recruiters scattered about the country ; and that in a period of three 
years, he could scarcely count a dozen men who, in his recollection, 
had presented themselves at the barrack gate. 

Again, when a Militia Brigade of Artillery or Battalion of Infantry 
is about to be disembodied at the conclusion of its annual training, it 
would be a capital opportunity for sending' some of the Sergeants from 
Depot Batteries to persuade the Militiamen to enter the Royal Artillery 
instead of returning to civil life. This is occasionally done, but the 
number of men thus obtained is unfortunately very limited. Militia- 
men are to be preferred to the ordinary class of recruit ; because they 
have tried their hand at soldiering and have taken a liking to it ; and 
also because the work of the drill sergeant will be considerably 
reduced by their previous acquaintance with the ways of the service. 
Out of one batch of thirty recruits sent to a Service Battery, there 
were nine who had served either one or two trainings with the Militia, 
and who, instead of going back to their homes, had enlisted in the 
Royal Artillery. There were also four Yolunteers in this draft, and 
these knew their drill better and were more intelligent than the Militia- 
men or the other recruits. 

It is said the Yolunteers will not enlist in the regular forces, because 
they are a superior class and will not face the coarseness of the barrack 
room; but here is proof to the contrary ; and there is no doubt that 
they are the very stamp of meu we most want, they make good N.-O. 
Officers, especially as owing to “Short Service we are very often 
obliged to put the stripe on boys under a yearns service. The attoetive 
notice boards mentioned above, should be hung up conspicuously in 
every orderly room and drill hall belonging to the Militia and 
Yolunteers. 

There is no doubt that the new Infantry Territorial system has, to a 
considerable extent, drawn away recruits from the Royal Artillery,; 
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for instance^ tie Hampsiire Regimental District is in a' iigiily satis- 
factory state as regards recruiting, and keeps its two Battalions well 
supplied witi men; but altliougi it fiimislies iiieri to tie Royal 
Artillery, yet I tiink tiat an agricultural labourer would prefer to go 
into , tie Regiment wuici bears the name of Ms county, and which 
contains men. born and bred in his own natiYe village, than to enter 
the Artillery, and be sent off to serve with a Battery'in which he has 
no acquaintances, and whose name and designations convey no home 
associations to his mind. 


All the papers and magazines, especially the Nimkenth CeriMir^^ used 
to be full of letters and articles deploring the condition of the Line j 
but not a voice was raised to place before the public ' the iiiimerical 
weakness of nearly all our Batteries on the home establisliineiit. Now 
the Line is so full that over 1500 men a^re about to be traiisfeiTed to 
the Artillery, partly to make up. the six new Garrison Batteries, and 
partly to fill up the old ones. It is questionable whether these men 
will be the pick or the pickings of the Line Battalions. It seems as 
if the Royal Artillery were nobody^s child and not worth troubling 
about, whereas if its present condition, with respect to numbers were 
generally known, it would startle the British public. I believe that 
this great deficiency could be partly made good as follows : — 

First j by recruiting when on the march. Let every Horse and Field 
Battery when ordered to change its station, have some three or four 
experienced N.-O. Officers attached to it from a Depot or from another 
Service Battery for recruiting purposes only. These would come under 
the heading of Special Recruiters.^^ ^ Let them march in advance 
of the Battery and distribute notices at all the villages along the road, 
with the billeting party, to give notice that troops are to come through 
on the following day, and that all young men will be welcomed wW) 
wish to enlist, provided that they can pass the doctor. 

By the time the^ Battery marches in the next day, all the young 
men in the place will be assembled, if only out of idle curiosity, to see 
the soldiers arrive, and a few friendly words from the men while in 
billets, would do wonders towards getting recruits. When on the 
march through the midland counties, I have been struck with astonish- 
ment at the large numbers of men who came up, wishing to join the 
Battery. We were in the 1st Army Corps, and unable to take them, 
as we were up to streugth.^ Many said that they never had seen any 
Artillery before ; this was in places through which no Artillerv had 
passed for some years. 

not be worth while to make a Battery occasionally turn a 
10 days march into one of 15 days, by going along a circuitous route, 
for the express purpose of filling its ranks ? We must remember 
that, when in barracks, the men scarcely ever go more than two or 
three indes away into the country; and that in consequence, civilians, 
except those living in garrison towns, know little or nothing about the 
life of a soldier; so what must be the effect of a glittering show of 
uniforms, pns and horses, on the minds of the inhabitants of a small 
place m which a soldier is not seen from one years end to another ? 


i See Paragraph 6, Section XIX., Queen’s Regulations, 1885. 
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By striking wMle tke iron is Hot, before these favourable impressions 
have had time to wear away^ a great many recruits of a superior 
stamp could be procured. 

Now, supposing several men wished to join a Battery on the march, 
there would be really no difidculty about getting through the 
formalities of enlistment ; for every Battery marches with a Medical 
Officer in charge, who could examine the men wishing to enlist ; so 
that next morning one or more of the recruiting sergeants could bring 
the recruits before a Magistrate for attestation ; after which they could 
be put into the train, and taken, on a warrant from the Officer Com- 
manding the Battery to the nearest Depot or town where Artillery is 
stationed. As soon as the recruits have been handed over at the 
barracks, the Sergeants could rejoin the Battery. 

The reason why Majors of Batteries do not recruit when on the 
march is that it gives some trouble to their Qr.-Mr.-Sergeants and 
Nos. 1 j as these would have to look after a set of useless men in 
addition to their other duties ; these recruits would have to be fed, 
paid and billeted ; and all this complicates the pay books and other 
accounts of the Battery. If any recruits should join during a day^s 
march, they could be brought on with the Battery to the town where 
it is to halt that night, and they could be sent off with the next batch 
of men. 

Secondly^ many more men could be got to join the Artillery by telling 
off two or three special Recruiting Officers, either Captains or 
Subalterns, to go about the country to fairs, markets, and to places 
where men are out on strike, either in manufacturing or colliery 
districts. Each Officer might have half-a-dozen recruiters under 
him. The mode of procedure would be for the six recruiters to start 
off in different directions; and to post illustrated notices and 
advertisements, describing the advantages of joining the Royal 
Artillery, on all the police barracks, court houses, public places and 
post offices in the villages and towns in a certain district. These bills 
should state that an Officer will attend at a fixed time on a certain day 
to take the names of any eligible young men who wish to join; and 
that he will explain any particulars about the Service which may be 
desired. By this means, the Recruiting Officer would be able to visit 
a different locality every day in the week, and see that the work was 
properly done. Recruiting Sergeants would' have plenty of time to 
get men together for his inspection. Encouragement should be given 
to the Sergeants by means of advancement and extra pay, according 
to the number of men who are 'finally approved and passed into the 
service through their agency. 

The Foot Guards have the privilege of enlisting men out of their 
own districts, through the agency of “ Special Recruiters ; although 
the Queen^s Regulations lay down distinctly ^ that all men offering to 
enlist in Regimental Districts are first to have ihe option of joining 
the Royal Artillery or Royal Engineers, and then the Foot Guards — 


^ Bbq Pamgraphs 36 and 37, Section XIX.,, Queen’s Begulations, 1885. 
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provided that they are eligible for either of these Corps. It is 
doubtful whether every recruit entering the Line has the meaning 
of this question clearly explained to him. If the Guards have the 
right of choosing their own locality for recruiting, surely the Eoyal 
Artilleiy might also be allowed to do the same, and appoint “ Special 
Eecruiters/’ as long as it continues to be short of its establishment. 
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FIELD AKTILLBET FIRE, 
OEGANIZATIOW AND DISCIPLINE. 

BY 

CAPTAIN E. N. HENRIQUES, EA. 


it must second lity third Thus, Kraft, Prince of 

Hohenlohe-Ingelfingen tersely expresses the first requirement of 
good Artillery. 

The strange contrast which is so often found between theory and 
practice is very marked in our Artillery. All readily assent to the 
maxim that hitting should be the artilleryman's guiding principle, and 
that all his other aims should be made subservient to it. Hitting is 
in fact the life and raimi-cFUre of Artillery, yet this prime object does 
not unfortunately always receive full practical recognition, either by 
the regulations of the service, or by many officers, who take the 
greatest pride and interest in the perfection of our Arm. 

The few remarks I have to make will I trust, add in some measure 
to the utility and power of our glorious Arm, by suggesting the outline 
of a system for bringing to the front and training a body of 
efficient mai’ksmen, and employing them in the most advantageous 
manner. 

In our service (as in all others I believe) it is the duty of the Nos. 1 
of sub-divisions to lay their guns. This No. 1 is, with us, chosen on 
account of his aptitude for command, his trustworthiness, general 
intelligence, and superior education. His duties at gun drill are laid 
down by authority in the Handbook for the 12-pr. B.L. gun, (Mark 
I.) 1887,'' as follows 

' ^^No. 1 ships and unships the handspike, stands at the end of it, 
commands, lays, adjusts metal time fuze when required, removes safety 
pin, enters the shell its own length in the bore, lifts at the end of 
handspike in running up or back." There are besides many other 
details given regarding general supervision. 

On active service in the field the duties and responsibilities of the 
Nos. 1 are much increased. In the midst of the excitement and 
confusion of action, he must observe the effect of his fire, maintain 
fire discipline, closely watch the movements of the enemy, carry out 
the objects of the O.O., while preserving imperturbable steadiness and 
calmness in laying his gun, correcting ranges, setting fuzes, etc. 

The natural qualities which appear to me required to make a good 
marksman are^ — (1) Good and quick eyesight ,* (2) The power of ofeer- 
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vafcion; (3) Calmness under all conditions; (4) Fair general intelli- 
gence, and it is only by careful training and practice that these 
qualities can be brought to any degree of perfection. I need scarcely 
insist with gunners on these self-evident qualifications. I shall, later 
on, however, have some remarks to make on No. 2, “The oowpi' 
of observation.” ^ 


Now I cannot see how the requirements for making a good marks- 
man can possibly be ensured to the No. 1 chosen as he^'now is. It 
would indeed be a mere chance if he were so endowed. I have known 
of a battery in which the tailor gained the highest scoi’e at annual 
practioe._ Quickness of eye and capacity for delicate adjustments and 
observations are qualities to be found in all ranks, as is clearly shown 
by our range-finder experience. 

Allowing for the sake of argument that the No. 1, besides being 
fully qualified for the command and discipline of a sub-division can 
lay his gun perfectly, I still consider (taking all the conditions of 
active service into account) that he has too many details to look after 
to allow of his laying his gun with calmness and precision. To lay on 
any object, unless quite stationary and definite, requires the greatest 
care and attention in studying the object and making adjustments, 
tan this undivided attention be given, I would ask, by a man who has 
eight gunners to look after, to see to the correct preparation of pro- 
jectiles, and the general working of the gun and fittings ? 

In these days when Artillery has often to open fire at over 5000 
yards range, I believe that Scott’s telescopic sight will invariably be 
used, and although in general principle and working (requiring only 
mechanical adjustments) it is easier to use than the ordinary tano-ent 
sight, there are fine adjustments and observations to be made in order 
to get the maximum accuracy, which call for greater coolness and 
precision — in tact the laying number’s entire attention. 

If these considerations have any weight, certain changes in our 

SS SfoSglom :-’'' ^ 

The laying of the gun should not form part of the duties of the No 1 

There should be foim numbers at the gun instead of three, and ke 
extra number should be a specially selected marksman to lay the o-un 

expedient to take one of the “reseiwe’’ 
Nos. (6, 7, 8, and 9) for this purpose, the same object can be partiallw 
attained by maW No 3 lay the gun, and No 1 traverse. At the 
word "Afion ” Scott’s sight would be brought up by one 6f thA 
“reserve.’’ After having put the right break in grar^No 3 ISd 
take the aght, adjust the focus and elevation, and place it in the v’s 
and prepare to ram home the projectile. Whfie the breech 
clorod he will ship the handspike and then proceed to lay the o'un 

We now come to the selection and training of markLen I wish 
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can lay tlie gnn and it stould therefore Ibe onr object/ while making 
all generally efficient, to pick the men best qualified for marksmen, 
irrespective of rank, and having made the best selection, onr chief 
energies should be concentrated in training them to the highest pitch 
of perfection. 

Another very important consideration points to the same course. 
It is the universal complaint that our ammunition for practice is very 
inadequate, and however much it may in future be increased, I feel 
sure this complaint will always be heard. It behoves us the moi’e, 
therefore, to set about using our practice ammunition to the best 
advantage, to attain the highest efficiency of our batteries. And 
I contend that the attainment of a high genei’al average at battery 
practice does not effectually promote this object. It is the best 
marksmen only who should practice under service conditions at our 
camps. A few rounds of plugged shell are quite sufficient for the 
remainder of the gunners. 

The training of recruits should be begun by instructors, who will 
ground them thoroughly in all the details of standing gun drill and 
stores. The details and practice of laying should be deferred to a 
later stage. 

Grunnery Instructors should be fitted for this work, and strictly 
limited in their instruction of recruits to elementary grounding. It is 
I believe the experience of others, as well as mine, that Gunnery 
Instructors are too prone to gabble off their drill books by the yard. 
They repeat long processes of manufacture and construction which 
they do not themselves perhaps thoroughly understand. The main 
result of this is to impress the recruit with a sense of mystery and of 
the deep learning of his instructor. On the whole it tends to confuse 
him and take his mind off practical essentials. The patience, tact, and 
system by which drill is ingrained upon a recruit, however dull, and 
made a second nature to him, are not readily found in these days. 

For instruction in the theory of "gunnery and the manipulation of 
delicate instruments, I am persuaded that an officer, however slight 
his practical experience may at first be, is far more capable than the 
average drill instructor. Yet another reason why officers should give 
special care and attention to this branch of instruction is that the 
officer, who makes the choice of marksmen, must study the character 
and idiosyncracies of his gunners closely, otherwise his selections 
will not be sound. 

I have spoken of the Power of observation^^ as one of the'^natural 
qualifications needed for laying. It is a point which has hitherto 
received but scanty attention. Most minute and precise observations 
are absolutely essential in laying and correcting ranges under the con- 
ditions of modern warfare. The immense difficulty of fixing a 
particular spot at long ranges over varied ground is patent. To 
correct ranges the laying nnmber must be able to do this accurately, 
and keep such a spot in Hs mind for some considerable time, while at 
the same time he has perhaps to watch a moving enemy. This aptitude 
must be assiduously sought and cultivated in those gunners who 
possess it. 
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Under such a system as this a certain number of recruits will be 
selected^ who are considered qualified to profit by a more extended 
and thorough training in laying. Eventually the six best marksmen 
will be appointed marksmen to the battery. These appointments 
should be made as attractive as possible^ and emulation at com- 
petition excited. They should receive extra pay to bring them 
nearly on a level with the Nos. 1. They should be constantly kept 
in practice and under trial. Drunkenness and all irregularities tending 
to their deterioration (in point of steadiness and nerve) should be 
visited with a special scale of fines^ higher than the ordinary. Men 
physically unfitted for active service should not hold these appoint- 
ments. Competition for these posts should take place at every service 
practice. But a marksman once made should not be superseded unless 
he falls more than once below a fixed standard of efficiency, even 
though he should not come amongst the six at the top of the competi- 
tors.^ On the other hand, if there are other reasons in conjunction 
to disqualify him, no single effort to gain a high position at competition 
should be considered sufficient reason for retaining a doubtful man. 
In this manner uncertain men will be excluded, and the element of 
chance eliminated as much as possible. 

The maintenance of fire discipline has for many years been held of 
the highest importance by the Germans, and noticing foreign criticism 
on this subject, I am supported in my sense of our ' deficiency in this 
respect. We are in much need of precise regulations on the subject, 
so that each shot fired may be properly supervised, and the rate of 
fire may be regulated by the battery O.O., according to the require- 
ments of the occasion. ^ 

In these days a larger expenditure of ammunition is required of 
Artillery, and at the same time greater mobility is demanded. Artillery 
now comes into action, first at very long ranges before the other Arms 
are engaged, to enable the General commanding to form his plans and 
develop his^ attack. Then it advances to decisive ranges, to crush the 
Imstile Artillery, to prepare the way for the other Arms, to support 
their action^ and to follow up their successes at every stage, until the 
enemy is out of reach. Unless every shot is made to tell, and due 
caution and management are exercised in the expenditure of ammu- 
nition, batteries will find themselves very quickly without any means 
of attack or defence. 

LoNDoisr, 

August f 1887, 
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GENERAL ¥. J. SMYTIE, late R.A, E.R.8. 

BY 

GENERAL SIR J. H. LBEEOT, g.b., b.a. 


Gemeal William James Smythe, R.A.^ born 25tli January^ 1816, 
wbo died on tlie 12tli July, 1887, was in early life very mach connected 
witb tbe R.A. Institution, of whicli be became Secretary in July, 1839, 
and filled that office rather more than two years, having previously 
served at the Gape, where he took part in the Kaffir War of 1835-6. 
He was next in charge of the Observatory at Longwood, St. Helena, 
for five years (1842-6) ; they were laborious and busy years for him, 
whose fruit will be found in two large quarto volumes of observations 
brought out by General Sabine, in 1850 and 1860. The peculiar 
quaint dry humour, which was so characteristic of him, found ex- 
pression now and then even in the grave discharge of his scientific 
duties. ‘‘ 1 saw in the papers he writes to Professor Lloyd ^‘^ that 
the Pope had anathematised the performers of animal magnetism, I 
trust this included insects that have the vanity to recreate themselves 
with a see-saw on the vertical force needle.^^ He alluded to a source 
of disturbance that has given trouble to almost every magnetical 
observer. A spider, for instance, casting a fine, almost invisible line, 
to a suspended magnet, and causing unaccountable jerks, or a 
microscopic beetle disturbing the delicate balance of a horizontal 
beam. 

Captain Smythe left St. Helena early in January, 1847. It is to be 
regretted that he had an adversion to having his letters kept, and 
often made their destruction a sort of condition of correspondence, for 
at this time they were often witty, in an uncommon degree. 

In August, 1848, he embarked for Halifax, but returned in August, 
1849, and in January following was appointed by Lord Anglesea to 
the newly created office of Director of Artillery Studies which he held 
to July, 1852. Having a good knowledge of German, he was selected 
in October, 1854, to superintend the execution of contracts for arms 
in Belgium and Germany, and while still holding that appointment 
was appointed by Lord Panmure, Member of a Oommission, issued by 
him in January, 1856, to consider the best mode of re-organizing the 
system for training officers for the scientific corps — his associates were 
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Lient.-Oolonei W. Tolland, E.E., and tlie^ Rev. W. C. Lake, a dis- 
tinguisked educationalist and Inspectoi" of Sckools, now Dean of 
Durham. It was unfortunate that the two military members of this 
Commission did not work harmoniously together, their views, and 
perhaps their aims, were at variance. Lieut.-Oolonel Smythe was, 
and remained to the end of his days, a strenuous advocate for separating 
the education of the Eoyal Artillery entirely from that of the Royal 
Engineers } Lieut.-Oolonel Tolland, keenly alive to the advantage of 
his own corps of its almost invariable selection by the first-class men 
of every batch, and of getting the elite of a large body of candidates 
instead of a small one, was in hopeless antagonism to him. In the 
end the report was drawn up by the Rev. W. 0. Lake and the 
Secretary. Lieut.-Oolonel Smyth refused to sign it, and finally did so, 
For the History and description of Foreign military schools only/^ 

The Report, presented to Parliament in 1857, offers a wealth of 
information, and preserves the well weighed opinions of a large 
number of the most thoughtful Officers of both corps ; it is now in 
some measure obsolete, but is still well worth study when any question 
of higher military education is mooted. 

Colonel Smythe was again appointed Director of Artillery Studies 
in 1858 ; in his two terms of office he conducted several small parties 
of young officers on military tours, for which a provision of £400 per 
annum was made in 1853. He was appointed a Member of the 
Ordnance Select Committee in 1859, and the same year brought him 
an appointment of a different and very interesting nature. That 
sometime truculent savage and cannibal. King Bbenezer Thakoinbau, 
whose conversion to Christianity (whether dictated by policy or con- 
viction) is one of the most surprising triumphs of missionary enterprise 
in the Pacific, made up his mind in 1 858 to cede his dominions to the 
Queen of England; and the British Consul, Mr. W. T. Pritchard, 
deemed the offer of such importance that, without waiting for leave, 
he personally brought home to England a formal deed of cession, 
bearing date, 12th October, 1858, and signed Tm Till {/m x mar/c)J^ 
Mr. Pritchard did more than this, for he procured the enactment of a 
law by the Chiefs, conferring ^^full, unreserved, entire, and supreme 
authority and power on himself to govern Fiji, according to the 
broad and plain principles of justice and morality, and to make what 
laws he pleased ! These over-zealous proceedings led co his recall. 

In the meantime the Duke of Newcastle, Secretary of State for the 
Colonies, looked about him for a Commissioner, in whose judgment, 
firmness, and integrity, he could place full reliance, to proceed to the 
Fiji Islands, and enquire, on the spot, into the competency of King 
Thakombau to make the cession, the existence or not of a general 
desire among the natives to come under British Sovereignty, and on 
the value of the group from a strategetioal as well as a commercial 
point of view. His choice fell on Colonel Smythe, who accordingly 
left England in January, 1860, for Sydney. On his arrival there, he 
found that the war just broken out in New Zealand put it out of the 
power of the Commodore on the station to forward him to Fiji in a 
man-of-war, and after delay he was obliged' to charter a small 
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vessel; tie Pegasm, of 50 tonS; to get to Levuka; wMch he did. on the 
5th July. Many instances might be quoted of the advantage to the 
service of Officers being familiar with the sextant; and having some 
acquaintance with nautical astronomyj His voyage from New Zealand 
furnishes one of them. Mrs. Smythe in her charming narrative ® thus 
relates it — ‘"'For the next, few days (after leaving Auckland) the 
weather was very unsettled; evei’y opportunity was taken of getting 
^^observations; and as W. and the Captain have each a sextant and 
^^chronometer, there is a constant comparison of results, W/s 
experiences in these matters proved of considerable importance to 
^^us. When near the 180th meridian, it is very possible it appears to 
^^ niake an error in the longitude; as to whether it is to be reckoned 
east or west. The Captain committed this error; and would not be 
convinced he was wrong until we sighted one of the Kermadec 
Islands; which settled the point. The mistake amounted to about 
miles^ — rather a serious matter in the neighbourhood of islands. 
In justice to the Oaptaiu; however; W. says that the ordinary text- 
books on navigation are not sufficiently explicit in their directions 
in this particular case.'’^ 

Colonel Smythe took the most practical method of ascertaining 
native opinion; by visiting in turn all the larger islands; and holding 
public assemblies under the local chiefS; he found little or no organised 
opposition to the cession; but found also that Thakombau was in no 
sense King of Fiji; that it was not in his power to make good his 
promise to convey 200;000 acres of land to Her Majesty as an equivalent 
for the payment of certain American claimS; and that the representa- 
tions made to H. M. Government as to the value of the islands; were 
in many substantial particulars incorrect. He reported accordingly 
that he was of opinion ^^that it would not be expedient that Her 
^^Majesty^s Government should accept the offer which has been made 
^Ho cede to Her Majesty the Sovereignty over the Fiji Islands/^ and 
he had the satisfaction of seeing his report approved. 

It is needless here to enter into the subject of the subsequent 
cession of the islands in 1874. 

Foreseeing a tolerably long detention in Fiji; Colonel Smythe took 
down with him the materials for putting up a small house, which was 
erected on Levuka; part of it being fitted up as an observatory. Here 
he made magnetical and meteorological observations from 1st January 


^ Perhaps tiie most remarkable of these was presented in 1851, when Second-Captain <3-. H. 
Vesey, E.A., now Major-G-eneral, was proceeding with a detachment to St. Helena, in a small 
merchant vessel of 300 tons, and, in consequence of the drunkenness and aggressive acts of her 
Captain, felt himself under the necessity of taking possession of the ship. He gave charge of her 
to the first mate, hut not having confidence in his competency, and having taught himself naviga- 
tion in the long voyage, he daily examined the coimse as laid down on the chart, and worked out 
the observations. The day before he expected to arrive he found an error of one degree in the 
latitude, and that she was steering for a point 40 miles to leeward of the island, if she had held 
on that course, they must have run for Eio, as their water was nearly run out. As it was they 
corrected the course, and made the island exactly. Captain Vesey was tried in the Civil Court for 
Ms vigorous but illegal act, and sentenced to pay a fine, but the G-overnment indemnified him. 

2 Ten months in the Fiji Islands, by Mrs. Smythe. 8-vo. J . and J. Parker, 1864i, p. 12. 
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to 30tli April, 1860, inclnding very careM determinatioii of magnetic 
declination, inclination and force. AltHongli not tie first good 
olbservations made on the group, they are the most extensive and 
complete, and will probably long remain the standard of comparison. 
Eeturning to England by way of Panama, he reached London in 
^November, after which his military service came to an end with two 
short tours of duty in India. He was elected a Fellow of the Eoyal 
Society in 1 864, and was for some years a Member of the Meteoro- 
logical Committee. He was a Member of the Eoyal Irish Academy, 
and of other Societies. 

His latter years were chiefly given to an earnest advocacy of Home 
Enle for Ireland, not indeed in the sense of the Nationalist Party, 
but so far as compatible with continued union with Great Britain ; and 
as a means to this end, he devoted himself to the encouragement of 
the Irish language, which he considered to be one of the oldest and 
most interesting of European languages. He made some considerable 
progress late in life in acquiring it. By his will dated November, 
1886, he directs his Trustees to pay to the Eoyal Irish Academy, in 
reversion, the sum of £3000, in trust, to invest the same in whatever 
manner the Council of the said Academy might deem prudent, and to 
apply the interest thereof towards the encouragement and promotion 
of the Irish language by the publication of books, giving aid to 
teachers of the language, or by such other ways as might appear to 
the said Council most desirable.^^ He leaves the reversion of an equal 
sum, together with his residuary estate, if any, to the Eepresentative 
Body of the Church of Ireland. 

The strong union in him of devoted attachment to his Church, with 
antiquarian leanings was evidenced several years before his death, by 
the erection in the churchyard of Carnmony, over his intended burial 
place, of a lofty Irish cross in mountain limestone, designed from the 
finest examples extant, and probably the most beautiful and costly 
modern specimen of Irish ecclesiastical art in the country. It bears 
in Latin and in Irish the texts Eom. viii.-32, and Gal. vi.-"14, each 
in its appropriate character, with other inscriptions. The loss of a 
layman so forward in good works and acts of munificence, of a patriot 
so pure and honest, called forth many public expressions of respect 
and regret. His original, ardent and noble spirit has been 
recognised by one of the most learned of Irish Bishops, who herein 
but expressed the sincere regard he had' unconsciously the power of 
awakening in those admitted to his intimacy. He lies at the foot of 
the Cross he erected, with the simple record. : — 

At the foot of this Oeoss 
Eipose the Moetal Eemains oe 
GENERAL WILLIAM JAMBS SMYTHB, i .e.s., m.ej.a., 
(Royal Aetilleey.) 

Who DiPAETin this Life, July 12, 1887. 
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NIGHT DUTIES IN THE HELD. 

TEAKSEATED BT 

CAPTAIN A. SAMUT, R.M.P.A., O.S.D. 


The author commanded a detachment of Volunteers in the campaign of 1877-78, 
and took part in the assault on Kars. The following considerations on night 
duties are based on his experiences during that campaign. Night duties in the 
held may be thus classified : — 1st, Marches ; 2nd, Relief of the Outposts and 
Sentries ; 3rd, Quard duty ; 4tli, Reconnaissance ; 5th, The Right, either ohensiTe 
or defensive. 

Movements by night, even in time of peace and under the most favourable con- 
ditions, are often, unless frequently practised, accompanied by extreme disorder ; 
it need not, therefore, be said what would follow in the field in time of war when 
the men are much more fatigued owing to preceding marches, reconnoitring 
and guard duties, when the food is neither good nor sufficient, when roads are 
bad or altogether wanting, and when it rains and the ground is altogether 
impracticable. During a rainy night a regiment that was to have marched 
eighteen miles, and that had never marched at night, only succeeded in going 
over six, but as soon as day da^Yned ail was changed, and although they still 
continued to march in the mud and were wearied by the exertions of the past 
night, the remaining twelve miles were completed in three hours. 

It is often necessary that the refe of the outposts should be effected during 
the night in order to conceal their disposition and strength from the enemy, 
this becomes indispensable when close to the latter. At all events, even when 
the outposts are posted during the daytime, it will be necessary to change their 
position and withdraw them nearer to the main body when night sets in. Those 
that have experienced all this know how much trouble these movements cost with 
men untrained to night operations, especially when these are to he taken out to 
an unknown locality. What appears to be so easy and simple when the men 
are accustomed to the darkness of the night, and when they are perfectly at home 
in the dark, proves to be a hard task and an unsurmoimtable difficulty when it has 
to be done for the first time. Thus two companies of the regiment of Kutor, 
having arrived at Ana during the night, employed 2|- hours to take up their 
position as outposts, but afterwards the same companies performed this operation 
in a little more than half-an-hour. It is to be noted that on the first occasion 
they were found in the morning with their backs turned towards the enemy. As 
the' habit of the sentries to night duties increases, the frequency of false alarms 
diminishes. By day, when everything is visible at a great distance, vedette and 
sentry duties are easily carried out even by a recruit, but during the night it is 
quite' different, especially in clondy, rainy and windy weather. Under favour of 
the darkness the enemy can approach unobserved to within a few yards of the 
sentries, when all depends on the courage and good judgment of the single 
individuals forming the line of sentries. 
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In order to develop in tlie soldier smartness, watcliMness and good fudgment 
in tlie performance of vedette or sentry duty, great practice is indispensable, and 
it should be borne in mind that the trouble and time spent in developing these 
qualities will, in due time, be fully rewarded. Although reconnaissance belongs 
specially to Cavalry, it often happens that this duty has to be performed by 
Infantry. By day Infantry patrols that are unable to detach themselves very far 
from the main body cannot be very useful, but at night time they are indispensable 
and they may be even much more useful than Cavalry for this reason : that being 
less visible they can penetrate in places where it would be absurd to send Cavalry, 
They have, however, one drawback, i,€., the slowness of transmitting the informa- 
tion gathered. 

The night fight is a matter of great importance. What would appear absurd 
to perform during the day, sometimes becomes, under the protection of the night, 
relatively easy and perfectly feasible, and the necessity of the night fight will 
increase with the precision of fire-arms. All the instructions laid down for the 
extended formation tend to bring the attacking force in the shortest possible 
time up to the enemy sheltered behind the earthworks. How much time, how 
many men and cartridges are lost simply in crossing the space of 500 yards? 
The night attack does away at once with these inconvenients and difficulties, and 
most of the space which the attacking force has to cross under the exterminating 
fire of the enemy is covered at night without any danger. The assailant only 
begins to feel any loss at within a few paces from the attacked position since, even 
should his movements be discovered, and then the enemy’s fire would have but 
little effect. Surprise is only possible by night; man is confused by anything 
unexpected, and this often is enough to bring about success. In case of a failure 
it is easy to retreat since the enemy rarely dares pursue, and the pursuit which 
causes such a havoc during the day is altogether useless during the night. The 
only drawback in the night combat consists in the difficulty of directing it, and 
in the possibility of straying from the fixed direction. But it stands to reason 
that if attacks by day are to be cautiously undertaken tbe more prudence should 
be exercised in night operations, when a perfect knowledge of the roads and 
approaches to the enemy’s position becomes an indispensable condition to 
ensure the success of the enterprise. Here more than ever the reconnoitring 
of the ground and of the enemy is necessary, in order to discover in wdiat way the 
enemy is prepared to receive an attack. The night attack on Erzerum failed 
because the dispositions were badly planned, several columns lost their way, 
owing to their being unacquainted with the ground; on the other hand the 
attack on Kars was a complete success, for before the attack all the roads and 
approaches were studied in every particular, previous use had been made of 
special detachments of volunteers who were charged with reconnoitring the 
localities and with alarming the enemy at night with minor surprises in order 
to accustom him to disregard the alarms of his outposts. The fact that not a 
single column guided by the volunteers lost its way, proves how well the 
localities were known. 


The above considerations bring us to the conclusion that the attack by night 
can he carried out as effectually as by day, and that it possesses considerable 
advantages ; but in order to bring these out it is necessary, 1st, to instruct the 
men in night movements and evolutions ; 2nd, having decided upon the plan 
of attack, the localities on which the operation is to he carried out should be 
5 to keep a reserve of a strong body on which 
the attacking force may fall hack upon in case of failure; Hh, if a retreat 
must be sounded it ^should be effected before daybreak ; 5th, the instructions 
Should be as clear and simple as possible. 

The author does not treat of night fighting on the defensive, not having had 
any pemiial expenence in the matter, he observes, however, that it is still 
iMre difficult than the attack, the security of the main body, rests solely on the 
smartness and attention of the outposts. 
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IiONGr-BISTANCE BIDE. 


Thf- of India of Sept. 2Srd, says The details which are now in onr 

.-^session in regard to the long-distance ride of the Bombay Light Horse to 
Poona, show that the achievement was a capital one, and quite equal to the feats 
of a similar kind accomplished during last drill season by various detachments of 
reo-ular cavalry in India. The fact that those who took part in the ride were in 
n(r sense picked men, and that neither troops or horses underwent any special 
trainino', adds much to the value of the undertaking. Moreover, the party, men 
and horses alike, arrived at their destination tit and well and ready to engage in 
active work at once— a condition which is absolutely essential in any long-distance 
ride of the kind undertaken in actual service. These facts go to prove that the 
Bombay Light Horse is a thorougldy serviceable force that may be relied upon 
to enter on responsible and arduous duties at an hour’s notice should any sudden 
emergency arise. The experience that has been gained by the march will be 
invaluablk Por example, one weak point in the matter of accoutrements was at 
once detected, it being shown that the ordinary hunting saddles used must be 
replaced by regulation saddles, as with the former the impediments of ah 
order proved cumbersome and difficult of stowage. The average weight 
earned by each horse— namely, stone— is in excess of that earned in 

several of the regulars’ rides, and the feat is enhanced when the fact is teken 
into account that many of the horses were galloways. The time occupied, 42 
hours, gives an- average pace of 2-71 miles per hour throughout the whole 
distance of 114 miles. This time beats several performances of the Reg-ulars. 
Takino- two recorded rides nearly approaching this one in the matter of distance, 
we find that a detachment of the 5th Bombay Cavalry rode from Sibi to Jacob- 
abad via Bagh, a distance of 108 mfles, at an average pace throughout of 2-68 
mUes per hour, while another detachment did the same journey by a shorter route 
a Une of railway, 94^ miles, at an average pace throughout of 2-59 mdes per 
bour Tbe performance of tlie Bombay Light Horse thus beats hotb oi these 
as to’ time. Moreover, the records of these two detachments were not free from 
casualties • in the first case eight horses fell lame, several old horses were much 
exhausted, and two died, while in the second case three old horses were much 
exhausted, one having to be left behind, and two younger horses |were;jAhghtly 
rubbed on the back. Moreover, the weight carried was considerably less than in 
the case of the Volunteers, being only 13st. 81bs. The fact, however, has to be 
taken into account that the detachments of regulars were much larger, number- 
ino- respectively 311 and 79 men. But, weighing aU the circumstances the 
comarison certainly redounds in the majority of points to the credit of the 
Bonibay Light Horse, and both the force generaUy and the troopers who partici- 
pated in the march are to be warmly congratulated on the result. 
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AEMT EIFLE MEETING, 1887. 

PIEIsD BANGE-rSMDIMG- COMPETITIONS; 


The following abstract of tbe results of these, the first range-finding competi- 
tions which have taken place in this country, will doubtless he of interest to 
Members of the E.A.I. 

The competitions were in two divisions, open to N.-O.-officeis and men from 
all branches of the Service, — Instructors School of Eange- binding excepted. 

In every competition the true distance was determined after the trials of the 
competitors. 

1st Division. — Inpantbt Insteuments. 


1st Competition , — Weldon Bange-Ender. 6 Competitors, (5 Infantry, 1 
Artillery). 

3 Prizes (1 extra) awarded. (1st Prize ^02.) 

Limit of Time : — Two Minutes, exclusive of time to put out the Direction 
Point. 

Limit of Error : — 100 yards, (with the additional condition that the Eanges 
by pacing and measuring the principal base, and the range by 3rd prism should 
agree within 100 yards). 

Object — Horse and man at the halt. Distance 1102 yards. 

Sergeant (Musketry-Instr.) Tann, 1st Norfolk Begiment, took the 1st prize. 
Observed Bange, 1173 yards. Time 2 minutes. Sergeant Eisk of the same 
Begiment gained the 2nd prize. Observed Bange, 1186 yards. Time 1 minute 
30 seconds. 

Colour-Sergeant Parkinson, K.O.S.B., obtained the extra prize. 

27id Competition. — ^Watkin’s Infantry Bange-Einder and Infantry Eq^uipment. 

14 Competitors (9 Artillery, 6 Infantry). 

6 Prizes awarded, (1st Prize £2.) 

Limit of Time; — 3 minutes. Limit of Error 50 yards* 

Horse and man at the halt. Distance 1339 yards. 


Prizes. 

WiNNEES. 

Observed 

Bange. 

Time: 

Bank, 

Name, 

Corps. 

(including the giving in 
of the Eanges.) 

1 

Sergeant 

Castle 

B/A, E.H.A. 

yards. 

1340 

mins. 

S 

secs. 

69 

3 

Bombr. 

Hildyard* 

A/A, e.h:.a. 

1360 

2 

27 

3 

Corporal | 

Winyard* 

B/A, e.h:.a. 

1320 

2 

22 

4 

Bombr, 

Saunders* 

A/A, e,h:,a. 

1375 

2 ' 6 

6 

1 

Corporal 

Fletcher* 

J71,E.A. 

1300 

1 

40 


^Passed School of Eauge-Pinding. 
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2 nd Ditision. — Aetilleby Instbuments. 

1st Competition , — Aitillery Watkin’s and Artillery Equipment. 

13 Competitors (9 Artillery, 4 Infantry). 

5 Prizes awarded, (1st Prize d02). 

Limit of Time : — 4 Minutes. Limit of Error :-«-100 yards. 

Object — Clump of gorse. Distance 2945 yards. 

WiNFEES. Time: 

Observed (including tbe 

Bank. Name. Corps. Station. 


Sergeant 

Corporal 

Sergeant 


Saunders^ A/A, E.H.A. Woolwich. 

Harrison^ A/A, E.H.A. Woolwich. 

Fletcher* J/1, B.A. Woolwich. 
Stephens* B/A, E.H.A. Aldershot. 

Hildyard* A/ A, E.H.A. Woolwich. 


mins, secs. 
2 27 


2nd Competition (Extra) open to tliose who qualified in one of the preceding 
Watkiii’s Competitions. — Artillery WatMn’s and Artillery Equipment. 

Six Competitors (all Artilleiy). 

Prize, a binocular field glass (given by Major Watkin, R.A.) 

Limit of Time: — 10 Minutes. Limit of Error: — 120 Yards. 

Object — a stone building. Distance 6375 yards. 


WiinsrEB. 


Sergeant Harrison,* A/ A, E.H.A., Woolwich. 


Observed Eange. Time. 


mins. secs. 

3 60 


— Similar competitions on a larger scale will, it is hoped, take place 
next year. 


ii-i 


l<^:; 


* Passed School of Eange-Finding. 
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PRACTICE AT PITMOITTH. 

BY 

CAPTAIN L. 0. M. BLACKER, R.A. 


It may interest the readers of this periodical to hear of some practice carried on 

from the Breakwater Torts at Plymouth on the 13th October 

before H.R.H. the Duke of Cambridge. 'Jctooei, 

The practice was conducted by Major Watkin with his improved Position 
Pindei, and certainly astonished us, who were observing it from the troopship 
Jmstaiice, vfhieli was anchored close inside the centre of the Breakwater ^ TIip 
guns were aid by means of a spirit level on the trunnion and the gSted a^cs 
the amount of elevator and traimng being signalled on dials placed near the 

“V‘Tf’ the height 'above 

M Tisand ioit. The taiget, which was a moving one, consisted of a lattice- work 

W, towed by a tug at about six knots an'-houi- and approrimatSv about 

^un! 'iScI ® ?ort. though much nearer the Breakwater Port The* 
sUns, uliich commenced firing from Bovisand, were lO-incli, and were fired bv 
ec'ixcity in groups of three and four, a separate observing station beino- used 
for each group. Shortly after the Duke arrived the firing commenced tlrn vorJ 

«-t°ttomof thetargr S relito^ 

alvos all fell close to the target and some more hits were made ■ almost everv 
riiot, except one from a 38-ton g-un on the Breakwater Port, which feU a lon» 
■nay astern, would have hit a moderate-sized ship. The o-ung wgi-p 
simultaneously so as to sound exactly like one report and the result of A 
practice seemed to furnish abundant food for thought to the naval officeil on our 
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■ 1 p, at one shilling a year 

W. Coao-ats n. Omnn s.Kioniri loi 
ehef by Brigades, according to latest official information. 
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TIME, PACE AISTB SPEED. 

BY 

LIBUT.»COLONEL T. B. TYLEE, E.A. 


There appeared in tlie September number of tbe Proceedings/^ tbe 
translation of an article from tbe Journal des Sciences Miliiaires under 
tlie beading Artillery before tbe Battle/^ contributed by Captain W. 
P. Tbringj E.A. In tlie concluding paragraph of tbe translation tbe 
following passage occurs : — From tbe first day tbe driver bas a pair 
of borses to drive till tbe end of tbe manoeuvres tbe Instructor must 
not lose sight of tbe object to be attained^ viz.^ to arrive rapidly on 
^niie field of battle.^^ This passage furnisbes tbe key-note to tbe 
whole paper, and tbe subject is one, wbicb, tbongb mnob discussed, is 
little practised in. our service. 

In recent wars there have been no occasions when our Artillery have 
bad to move rapidly over long distances before an action ; and in peace 
time, tboiigli there is a good deal of marching, no test is applied 
which would enable an officer to state definitely fcbe shortest time, for 
instance, in wliicb bis battery could cover 20 miles over roads described 
to him. This, I think, be ought to be able to do. I am aware that 
trials of this nature have been carried out with success in India, but 
tbe conditions of marching there are so different from those at home, 
that few deductions can be drawn from those trials which would be of 
much benefit in determining similar ones here. Besides, the results of 
those trials are not generally known, and they were probably made 
with 9-pr. guns, so tbe experience gained by them would not be 
reckoned as conclusive by officers commanding batteries of 12-prs., 
13-prs., or 16-prs. 

Though our batteries march a great deal at home, not much is learnt 
in the direction of rapidity of movement; for the most part a battery 
marches with a view to saving the horses as much as possible, and in 
the case of a Field Battery its pace is obviously limited by the fact 
that all the men cannot be carried. 

In the paper I have quoted it is stated; — ^^in order that the whole of 
tbe Artillery of an Army Corps may arrive on the field of battle in 
good time and in good condition it is necessary that it should be 
able, without exhaustion, to cover miles at a trot, in an hour and 
a quarter This is very good going indeed. On the last march I 
made with my Battery, B/A, E.H.A.,we completed 27 miles in 5 hours, 
and in one of the hours we covered 7 miles, but the road was level 
and very good, and the borses were in Aldershot condition. Colonel 
C. B. Scott told me that he had marched with his 9-pr, Field Battery 
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18 miles in three hours and a quarter — a very good performance. To 
quote again from the same paper : ‘^^ the held batteries from Saarbruck 
marched 34 kilometres (about 20 miles) iii4| hours j. but on that day 
^'Hhey had previously marched 22| kilometres (about 14| miles) 

It is not stated on what kind of roads these movements were made. 
Again : batteries should be in a position to make forced marches of 37 
miles."’^' ^ ■ 

How I am far from wishing to imply that our batteries could not 
perform these feats — indeed it is quite certain they would excel them ; 
we have better horses (the average height of the French Artillery 
horse is 14 hands 3| inches) and we believe we know how to get the 
most out of them ; but what I desire to point out is that our officers 
and men do not know what can be accomplished when the supreme 
moment arrives, and I cannot but think it would be of great advantage 
to the Service if such trials were made part of the annual course, and 
that batteries should be called upon to perform a march as a part of 
their inspection. The trial need not be a high one ; Horse Artillery 
mighty for example, be required to cover 12 miles of selected roads in 
2 hours, and light Field Batteries 1 0 miles in the same time, the finish 
to take place in the presence of the inspecting officer. It would pro- 
bably be found that with the practice which officers wmiild undoubtedly 
give their batteries, these distances would be covered with ease within 
the specified period ; but however that may be, a far better idea could 
be formed of the condition of the horses, and the fitness of the battery 
for service than can be arrived at under the present system of parades. 

I would especially recommend that long distances be covered at a 
trot in column of route and in line. (Horse Artillery should practice 
•^^long gallops in line), and that such movements should form the 
principal part of the drill. It is of the greatest importance that 
during these lengthened and rapid movements the steadiness of the 
^^pace and perfect quiet should be preserved, so that the horses may 
^^not be annoyed by constant checks, nor be tired out by beino* 
suddenly started. This is very difficult to manage, since, especially 
‘'^at curves and corners of the road, intervals are apparently soon lost, 
and then the guns bound on, and any rebuke of the officer is 
unheard on account of the deafening noise of the carriages. In war 
^'as I have said, many miles must often be passed over at a trot, in 
^"column of route. Wherefore we must in time of peace practice 
trotting at least 4J miles without exhausting the horses. We also 
ought to practice forced marches of at least 30 miles in the day, so 
that all may learn how this is to be done without injuring the horses. 
"'We shall then he able in war to get over 60 miles, when we are 
"'ordered to do so at whatever cost. That Artillery should be able to 
" do this as an ordinary thing is more important than the execution of 
"'the most elegant drill movements.'' So writes Prince Kraft who 
though he has contributed to the History of Field Artillery the most 
valuable chapters ever written on it, has not, it must be admitted 
much faith, in drill books. 

A good ooaclimaii can tell you, at any part of a stage, at what pace 

he is going, what he is taking out of his horses, and what time he will 
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arrive ; tlie judgment of time, pace and speed is to Mm an instinct 
derived from practice and watchfulness ; and it is these qualities which 
must he developed and attained by an officer who wishes to get the 
most out of his horses with the least amount of distress to them. And, 
as few men possess so intimate a knowledge of the powers of their 
horses as to be able to measure the capacities of all the teams of a 
battery, the subaltern officers should be encouraged and empowered 
to make such independent marches with their divisions as will enable 
them to acquaint themselves with the proportions of time, pace and 
speed, which give the best results when put to the test. 

I am well aware that a system of trials such as I suggest will meet 
with scant favour among battery commanders, who are for the most 
part possessed with a deep-rooted dislike to putting their horses to any 
sort of trial whatever. Their horses are too old or too young, too fat 
or too thin, or something has occurred or is about to occur, which will 
render the project impracticable; indeed I am by no means certain 
that I myself, when in charge of horses, should have received the sug- 
gestion with enthusiasm ; but, I should have said then, as I say now, 
that if an officer be asked how long it will take his battery to cover 20 
miles over certain described roads, he ought to be able at once to give 
the time within 20 minutes. It is doubtful whether nine officers out 
of ten would g*et within three times that period ; and if this be so, it 
is not necessary to point out in what way this want of knowledge 
might affect the operations of a General who has enquired from Ms 
Corps Artillery how long it will take them to arrive at certain points, 
and has based his plans on their reply. 


IMPROTED TRACE HOOK. 

BY 

COLONEL J. HALGHTON, R.A. 


Ebi'IEEINS to tlae ingenious pattern of trace took brought forward by- 
Mai or Gambier, E.H.A., in this Journal for July, it may be useful to 
describe a pattern used by me in B/16, E.A,, in 1869. The pivot is at 
the outer side and so there is so strain on the tie. The following 

sketchi of my book will explain itself. 



luCKSOW, 

22nd Sept. 1887. 
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MAJOR E. BINGHAM, R.A., 

{Xiocal Ijt»'‘Gol.j Brevet-Cot.;, and Chief Instructor, JI.8.W, Artillerf)* 


Some of my brotlier officers may care to learn what work is being done 
by gunners at the Antipodes. 

The armament of the Colony consists of guns of the following 
calibres lO-inch (25-ton) M.L.E. (Armstrong's) ; 10-inch (18-ton) 
M.L.E. ; 9-inch (12-ton) M.L.E,; 80-pr. converted M.L.E. ; 40-pr. 
B.L.E. ; 16-pr. M.L.E. ; 9-pr. M.L.E. ; also a few 10-inch S.B., 
68“pr. S.B.; and 32-pr. S.B. on travelling siege canlages. There are 
altogether 53 guns mounted on the coast line of the Colony^ some in 
strong modern forts^ and to these will shortly be added; 30 guns of 
8-inch and 6-inch B.L. on H.P. carriages; also 40 Nordenfeldts of 
1 “I -inch; 1-inch; and ‘d^B-inch have arrived but are not yet in position. 

We have established a small Shoeburyness at the Middle Head 
of the beautiful harbour of Sidney; and have already had three courses 
of 50 N.O.O/s and gunners §aoh; together with some of the junior 
officers of the Permanent Artillery. The courses are instructed in the 
drill and practice of all the different natures of guns in the Colony^ in 
addition to theoretical knowledge of gunnery; ammunition; knotting; 
splicing; &c.; and also in the drills of light and heavy gyns and Eeposi- 
tory Exercises ; all the officers and N.C.O.^s and a good proportion of 
the gunners pass most creditable examinations at the conclusion of the 
courses; and are granted certificates of merit in their several ranks. 

I regret to say; that owing to financial difficulties of the Government, 
the Permanent Artillery have been lately reduced from 500 to 375, and 
the Volunteer Artillery, of which there are 11 batteries, have, been out 
clown from 80 to 60 men per battery. This is, greatly to be deplored, 
as not, only have they lost a number of good men who had passed 
through the courses, but the numbers left are not sufficient to man the 
existing guns, and when the new armament is mounted they will be, 
dreadfully short handed. 

The junior officers, N.O.O/s and men, that have passed through our 
hands are most intelligent, and very anxious and willing to learn 
everything about their profession. Included in the above numbers 
there s>v6 two so-called Field Batteries of four guns each, one of 9-pr. 
M.L.E. guns manned by the Permanent Artillery, and the others of 
16-pr. M.L.E. guns manned by the Volunteer Artillery^ and both 
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horsed some 30 or 12 i^es in the year with hired cart horses • also a 
battery of four 40-pr B L.E. guns, to be horsed in case of necJsL 
1 ^ the Volunteer Artillery. These may be bSy def 
expensive during peace and dangerous il war 
and will reimin so until the Government see their way to buyino a 
certain number of horses, so as to teach the men to ride and drive and 
accustom them to their horses and the horses to their work. Thereds 
no establishment with these batteries except the actual gunners and 
untrained drivers, and no provision at all is made for the wao-^s 
Ihe permanent gunners are a great deal interfered with in their 
proper work bj having to furnish daily guards of 15 men and four 
N.C.O. s, thus taking 33 men and four N.O.O.^s daily from drill • and 
with the number of men on detachment, and those recmired as assisW 

regimentally emploved 

It IS dificult with the exception of the 30 men I have at present oS 
trough a course to get any man for actual gun drills.^ I am Xlv 
cissisted in the work of instruction bv C‘int W P i n 
mo.) fcte, taer Iff’’ il- 

Branch, Shoeburyness), Lieut. 0. Milward, R.A., (local CantrinV is 
at present acting Adjutant to the Volunteers, (their own Adjutant 
going through the course), and by Sercj Breans P A Adjutant 
a Sergt.-Instructor at ShoeburynLs Great 
iag«W proper stores, sod edroL, 3,; 

I will now give yon a sample of the work done bv tliA Vr f I 
present under instruction, whik I think would Kn r. ?i 
similar squad of Royal Gunners A 10 creditable to any 

token doin tro» sAn,pk “mZt on twTof , S V» 

a ne» iron casemate fort at tie bottom.*^ Tie ^oa'd «“ 

distance was a good metalled one^ and we parbucldefi fha ^ 

m good style. At tbe bottom of this o-oS rmd fl 
W to be brongbt back along a om-t Zd fo. afonf XTqnTXrs 
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lower road, and thus cut off more than half a mile. The total distance 
to be lowered was about 400 feet and the height 145 feet, but it was 
divided by ledges of rock into steep slopes from 27^ to 20® varying 
from 80 feet to 40 feet in length. The ground was covered with fair- 
sized gum trees which, with the rocks, gave excellent holdfasts, and 
also over-head power for tackles, which helped us a great deal in 
lifting and lowering the long skids. Some of the gum trees had to 
be cut down, and a good deal of the rock blasted in order to give us 
a firm, base for the supports and to place the skids evenly. 

I should not have attempted the job had not two splendid skids of 
Oregon pine 80-feet x 16-inch x 16-inch been available, and also two 
of 40-feet x 12-inGh x 12-mch. The lowering and placing of these 
long skids gave a great deal more trouble than the gun itself, but gave 
invaluable instruction to the squad. After we had got our first 
80-feet skids properly supported and lashed in position, we got the 
gun ready to lower by two standing parbuckles of 6-inch rope, and 
then we met our first and only check. . The rope was nearly a new one, 
but purchased in the Colony, it had been stretched and tested to over 
eight tons and kept 48 hours on the stretch, yet when the strains of 
the gun came on it, it stretched again so much that the breech got way 
on, and, without being able in any way to stop it, I had the morti- 
fication of seeing the gun quietly slip down between the skids, and 
land on the cross-pieces supporting the skids at the first ledge of rock. 
However, no damage was done beyond breaking one long roller that 
was in the muzzle and a few short planks. We soon got down to her 
and got her made fast to the hold-fasts, and then began to clear away 
ready to start again. 

There was a good deal of blasting to do to enable us to slew the 
muzzle round at right angles. We got her on short skids and placed 
the 40-feet skids ready to take her down to the next ledge of rock. 
This was successfully done by one standing parbuckle round the 
trunnion and preventers at cascable and muzzle. By shifting the 
40-feet skids again we got her down half way and then had to get 
ready for one long descent of 80 feet at 27®, 40 feet at 22°, and 
about 100 feet of turf at about 14°. We placed the skids close 
together, cradling, lashing, and supporting them well, that I might 
lower her down like dismounting to the rear on watered skids. It was 
rather a hazardous experiment, but it showed the squad what could be 
done with careful work, good preparation, and the necessary calcula- 
tions; we fixed the 80-feet skids and cradled them, the top ends by 
cutting out the rock, the lower ends by placing them in a cradle, cut 
out of an 8-feet x 12-inch x 12-inch to the proper angles, lashed 
them well back by chains to ' strong tree holdfasts, and lashed them 
together with 2 4 -inch rope, cutting out recesses on the tops of the 
skids so that the rope should be even with the skids, supported the 
skids in four places with stout- timbers, kept the cradling with large 
wedges and dogged the whole together with strong'iron dogs.; 

The 40-feet skids were then butted against the 80-feet, cradled 
and supported in ■ the same manner, but owing to the nature of the 
ground with 5° less slope, were supported ,by the ground itself. 
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When the skids were ready the muzzle of the gun was slewed round 
at right angles so as to get the breech resting on the long skids then 
placed the gun on rollers and eased off gradually until the centre of 
gravity was just on the top of the skids. The centre of a lono- di-iupL 
rope was made fast with a couple of half-hitches to a short roller which 
was placed in the muzzle of the gun, dividing the scuacl, well out of 
danger, on each side. We then cast off the 6-inch rope, which was 
holding the pn and with a good heave and a cheer the gun was 
launched on the skids and went down about 40 mib.s an hour unlliro. 
up gradually when on the turf till within 4-leet of the iowe- roadin 
same direction as it started, when the breech touched a siunn and 
slewed the gun round and stopped it in the position desiror; icr otLc- 
on. Not a single portion of the skidding or snpn.u'l-s /.lowd nor d'd 
a lashing give way. The total time from top tc hctrom was Ph ho 
including bringing up the long skids three-quarters of a mile cn tv-o 
40-pr. limbers. It was real gunner’s work with a considerable spice 
of danger, but the squad of 25 men worked carefully and biavelv, and 
wi^ the exceptions mentioned above, not another store wa.s expended 
^The pn was mounted last Tuesday in the casemate; eiiclospcl are 
three photographs : one showing the gun ready for launching at ti’e 
top ot the second cliff ; the second, the gun in the position ms it W 
clospo lower road ; tp third, the gun mounted on a tcmpurarv s’eic'u 
at the entrape to the passage leading to the casemate, fho-re is 
another gun to come down, but I shall bring it down in a uiffei’ent 
and by a shorter^ but equally interesting way. 


1 Tlio photograplis are preserved at the E.A. Institution, where they can be shown on 
being made at the Secretary’s office. ^ ^ appiication 


SIACCI’S METHOD OF SOLYINO 
TRAJECTOHIES AND PROBLEMS IN 
BALLISTICS. 

BY 

A. Gc. GREENHILL M.A., and A. G. HADOOOK, KA. 


Considering ttat tlie new metliod invented by Major F. Siacci^ of 
the Italian Artillery, for solving problems of artillery fire appears to 
be nearly universally employed on tbe Continent and in America, we 
liave endeavoured in tbis paper to introduce tins method to British 
artillerists, by giving a statement of the formulae used, with a Table 
and numerical applica,tions, and explaining in what respects the 
metliod agrees with and differs from the method, formulae and tables 
of Bashf orth, Niven, and Sladen, which we have hitherto employed j 
putting the theoretical explanation and proof of the method last, as 
Siacci has done. 

Siacci^s New Method was originally given in the Giornale d^AHigliena 
e GefiiOj Aprile 1880 , in an article entitled Balistica e PmUca^ and 
was speedily translated, into French by Captain Prion, in the Revue 
(VAriilleriey Odohre 1880^ into Russian by General Mayevski in the 
Bussmi Artillerg Journal^ 1881, into German by Captain Wuich in 
MiUlieilungen uier Gegemtande des AHillene i.md Genie Wesem^ 1881^ 
and into English by Lieutenant Orin B. Mitcham, Ordnance Ilepart- 
ment, U.S.A., in Ordnance Note^ 1S2, May 1881. 

A ' complete ' list of the subsequent writings on Siaccfs method 
would be 'difficult to make,- the following may be mentioned : — ' 

' Balistica e Pratica; addizione al nuovo metodo per risolvere i 
probleme del tiro ; di Francesco Siacci, capitano dArtigliera. 
Rome.. 1881. 

Revue crArtiilerie/^ June and August, 1881, Captain Silvestre. 

“Ballistic Tables, by H, Langenshold (in Russian)'. St.. Peters- 
burg. 1883. 

“ Sulla pratica soluzione die problem! del tiro di Bracoiaiini. 
Soipione, capitano dArtigliexna. Roma, 1883, 

“Theoretical and Practical Ballistics, Ordnance Note, No. 301 ; 
by Lieut. Orin B. Mitcham. 1883, 
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“Leiolitfassliclie Methode zur Losung ballistischen Aufgaben fur 
flache Plugbabnen v. Scbave, Artillerie Hauptmann. Berlin, 1884. 

Tablas Balisticas;’^ por D. Juan J. Duran y Loriga, capitan de 
Artilleria. Ooruna, 1886. 

"Exterior Ballistics;” by Oapt. James M. Ingalls. New York, 1886. 

" Losung der Probleme des direkten und indirekten Scbiessens;” 
von N. Mayevski; iibersetzt von Elussmann. Berlin, 1886. 

Also articles in tbe Eevue d’Artillerie, 1885, by Vallier; in the 
Eivista di Artiglieria e Genio, 1886, by Siacci; and in the Swedish 
ArtiUerie Tidschrift, 1885. 

^‘• 1 notation employed in this explanation follows as closely as 
possible that most commonly used, namely : — 

d, the diameter of the projectile in inches. 

the weight of the projectile in pounds. 

V) any initial velocity in feet per second. 

V, „ final „ „ 

t, the corresponding time of flight in seconds. 

„ distance gone in feet. 

, deviation of direction in a vertical plane in degrees. 

, horizontal distance advanced in feet. 

, vertical distance ascended in feet. 

, range in feet on a horizontal plane. 

, inclination of the tangent to the horizon, in circular measure ; 

(so that tan 0 

ax/ 

(j>, the angle of departure, in circular measure or degrees. 

„ angle of descent. 

• general problem we are required to solve in theoretical ballistics 
IS then, for a certain gun, that given d, W and the initial velocitv 
V, and for any one other giyen condition, either of range 5 or 

ssss.- -• - —= - 

g and r, we must fir.t fi«d te it is fomd «perime«tallr 

tl.: P'»P»rti„naI to 

.« mrem,!, proportional to' r, m that at tij Mm^TdoX* “tS 


S, 
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retardations of two different projectiles are proportional to the corres- 
ponding values of ; the numbers in the Ballistic Table being 
calculated for a standard projectile in which ^ = 1. 

W . 

The quantity is called the sectional density of the projectilej 
and sometimes the hallistie coefficient, and is denoted by C, so 

^3 1 , 

that ^ ^ I for instance (7 = 1 if 1^ 1^ giving a projectile in 

wMch the diameter is one inch and the weight is one pounds like 
the Nordenfelt bullet. 

2. The formulae employed by Siacci, which we give here without 
demonstration, reserving the proofs to the end of this paper, are, for 
a range X on a horizontal plane, with initial velocity V and final 
velocity -y, angle of elevation ^ and of descent < 0 , 

X= C{B{V) - S(ii)} ... (1) 

« 

t.. . = Csec-j. - 1 (.) j (8) 

or, supposing that on the right hand side, 4‘ i^aay be replaced by w 
without sensible error, 

sin a<a = 80 -/(«)} ... ...... (3«) 

t=Ose(^{TiV)-Tiii)} ... ( 4 ) 

and ti is connected with the final velocity » by the equation, 

u = V cos <t) sec ... (5) 

Then for a given range X, and given ballistic coefficient C and 
initial velocity V, equation (1) by means of the Ballistic Table, deter- 
mines S (ti) and therefore u, and then (2) gives the angle of departure 
(3) or (3a) gives the angle of descent e>, and (4) gives t the time of 
flight. 

But if we use v now to denote the remaining velocity at any inter- 
mediate point of the trajectory, and if 
«{ = ® cos 0 sec 

then Siacci gives the equations 

tan^ == tan(^ — Osec®^ {/ (r) — J(m) } ... ... ... ... (6) 

m 

equation (6) giving 6 the inclination of the tangent to the horizon, and 
equation (7) giving y the vertical height corresponding to ® the distance 
advanced horizontally for any point of the trajectory. 
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It must be carefully noticed that in equations (6) and (7) ® and u 
refer to any intermediate point of tbe trajectory, while in {]) ’ (9) 
(3), (4) V and zi refer to the final point of the trajectory ; this ambio-uitv 
of notation is customary in the writings we quote from, and will not 

be louna to lead to confusion. 

_ _3. These equations of Siacci have been slightly modified by General 
Mayevski, m order to make the approximation more simple, and are 
written by him in the form 


X=:Ocos<},{SiU)-S(M)} 


(8) 

(9) 


tan<o _ Csee^ ~ -^00 | - 


where 


( 10 ) 

( 11 ) 

(13) 


t=C{T(U)~T(u)} 

U w COS sec ^ 5 
U V COS <t) sec ^ , 

V denoting tbe final velocity. 

But for any intemediate point of the trajectory, if « now denotes 
the remaining velocity, and if J uouuots 

^ == ^cos 0sec6 ... . 

then 

tan 6»=: tan c^.- <7 sec^{/(Z7) -/(«)} ( 14 ^ 


approximate solution of the auestion W . to obtain a first 

cos<^ on the right hand sidfi nf ^ 8|;^pposmg that cos ^ and 

unity, and then we have, from (4)*or replaced by 


or 


i==C{TiF)-T(v)} 

P = T(F)-T(v)... 


( 16 ) 
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and from (1) or 


)y replacing Z by 


-^^(F)^S(v) ... ... ...( 17 ) 

and from (6)^ or (14)3 

tan ^ tmO == 0{ 1(F) I(v)}, ... ... ... ( 18 ) 

' or, supposing tip tangents of the angles ^ and 0 sufficiently small to be 
replaced by tbeir circular measure, 


or expressed in degrees, 
d 
W' 

supposing 


if 


Dip) 


■,DiF) 

180 


Div) .. 

liv). 


(Ua) 


On reference to tbe article on The Calculation of Trajectories in 
Direct and Curved Fire,^^ in the Proceedings of the E. A. Institution, 
YoL XIII., it will be found that the formula there employed are the 
same as (16), (17), (18(S^), the function I {v) differing from Mr. Niven^s 

function D {v) by the constant factor , so that 


/(O 


180 


i)(0. 


5. Supposing p the resistance of the air in pounds to a projectile 
one-inch in diameter is known by BashfortVs experiments for all 
values of the velocity -y, then 2^ (^;), S (v) and I {v) in the Ballistic Table 
are calculated from the formulae 

T(F)~Tiv)=F^^ .( 19 ) 

^ V 9r 

S{V) - - - ( 20 ) 

/(r)-/w=/'| m 

which are obtained from the consideration of the motion of the 
standard projectile, for which the ballistic coefficient (7=1, supposing 
it moving in a trajectory which deviates only slightly from a horizontal 
straight line in consequence of the. curving effect, of gravity, 

, But since there is no mathematical expression giving as a function 
of y, these integrals (19), (20), and (21) must be calculated by the 
method of quadratures or approximate integration j denoting by All 
AS md Al the changes of the values of r(y), S(v) and I(v) correspon- 
ding to a change Av of the velocity y, and supposing p to denote the 
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average value of the resistance of the air between the velocities » and 
V + Aw, say the value corresponding to the velocity v + | Aw, then 


1 

<31 

II 

<1 


dP 



= vAT, 

gp 


A/= - 

II 

> 

pv 

V 


... ( 19 «) 


... (30a) 


... (21a) 


and these differences being calculated, the values of Tip), 8{v) and J(w) 
are obtained by summation by the Arithmometer. 


In the Ballistic Table, the velocity w begins at 400, and proceeds by 
increments of 10, so that Aw = 10, and the average value of p in any 
interval 10 of the velocity was taken as the arithmetic mean of the 
values _ of i? for the initial and final velocities; thus between the 
velocities 1000 and 1010 the average value of a was taken as 
i (2-330 + 2-404) = 2-367. 


6. Formula (7) or (15) giving y the height of the trajectory at any 
horizontal distance x for any initial velocity V and remaining velocity w, 
by rneans of the new function A{w), called the altitude function, 
constitutes the chief novelty and importance of Siaooi’s method ; and 
from formula (7) or (15) we immediately deduce (2), (3) and (9), (10), 
giving the angle of departure and <i> the angle of descent for any 
initial velocity Fund final velocity w, required to strike an object of 
given range and altitude. 

From the above equations two useful formulae can be deduced, 
namely, from (3) and (6), 

S{r)-S{v)^ - - - 




( 22 ) 


giving Wfl, the velocity at the vertex when V the initial velocity and w 
final velocity are known; and from (7), 


tan ^ 


1 - 


where 

and 


Itl 

J'=a{/(n-/(vo)}. 


( 23 ) 


= tani/r 
SG 


so that i/' IS the elevation (or depression) of the object aimed at, thus 
giving ^ the requisite elevation of the gun ; the upper or lower sign 
being taken with I, according as the object aimed at is higher or lower 
than the gun; this formulse (23) is obtained immediately from (7) by 

solving it as a quadratic in tan ^ ^ ^ ^ 
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7« The Ballistic Table required in the preceding formnlse was 
calculated by Mr. Hadcock; and gives the values of T{v)y S (v)^ J) {v)^ 
I A (v) and their differences AT^ AD, AI, AA for values of the 
velocity v, proceeding by increments Av = 10 over the range of 
velocity required in practical gunnery^ starting from v = 400. 

The value of p, the resistance in lb. of the air to a one-inch pro- 
jectile at the corresponding velocity v, is also tabulated; this value of 
p is derived from Mr. BashfortFs value of K, determined by the 
experiments of 1878-80^ by means of the formula 

^ g Uooo; 

The column of values of p represents therefore the result of ex- 
periments independent of any theory on the resistance of the air ; and 
granting the correctness of the values of p, the remaining columns of 
T{v), 8{v), D{v), I[v), A{v) follow as a matter of course by arithmetical 
calculation. 

8. These values of p however refer only to a certain standard 
shape of projectile experimented with by Mr. Bashforth^ one in which 
the ogival head is described with a radius of one and a half diameters^ 
also to a certain standard density of the air^ of 584‘22 grains to the 
cubic foot^ and to the value of y = 32 T 908 ; and when these con- 
ditions are satisfied^ the ballistic coefficient C may be put equal to 
W 

; thus for a one-inch projectile weighing one pound, or for a 3-inch 

projectile weighing 9 pounds^ (7 would be unity. 

But it is important to allow for variations in the shape of the head 
of the projectile^, for the degree of steadiness of the projectile in its 
flighty and for variations in the density of the air ; and it will be found 
that the necessary corrections can be concentrated into a correction of 
the value of C, the ballistic coefficient, by putting 



where the factor % called the coefficient of reduction, is composed of 
the three factors k, u-, .r, so that 

^ = Kcrr 5 

where K is the correction for the shape of the projectile, cr for the 
degree of its steadiness in flight, and r for the variations of density 
in the air. 

Tables of values of k, a, with a corresponding explanation, are 
given by Mr. Bashforth in his article ^^On the Use of Generah Tables 
to calculate Times of Flight and Remaining Yelocities/^ in the Pro- 
ceedings of the E. A. Institution, Yol. XIII., hfo. 10, April, 1885. , 
An article by Commander H. J. May, R.bT., ^^hTotes on the Method 
of' Compiling a Range Table, in the Proceedings of the R.^A. 
Institution, Yol. XIY., No. 10, May, 1886, in its bearing on the subject 
of coefficients of retardation, must be consulted, and also the works 
of Siacoi, Duran, Mayevski and Ingalls, mentioned above* 
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For instance BasMorth’s experiments are reduced to a standard 
density of tte air of 534‘22 grains per cubic foot, while Krupp takes 
a standard density of 1*206 kilograms per metre cube, or 527 grains 
per cubic foot ; so that the cori’esponding correction for density is 

T= B27 534-33 = 0-986 ; 

while the correction for the shape of head of Krupp^s projectile, struck 
■with a radius of two diameters, compared with Bashforth’s standard 
projectile of one and a half diameters'is taken by Mr. Bashforth to be 

jc = 0-975. 

A Table of values of the correction factor k is given by Siacci in 
“ Balistica e Praticaj addizione al nuovo metodo per risolvere i problems 
del tiro,” Eoma, 1881 ; and by Oapitan Juan J. Duran, in '"Tablas 
Balisticas,” Ooruna, 1886, for different proportions of the projectile. 

The factor <j'_ required as a correction for the degree of steadiness 
of the projectile in its flight is quite empirical, and now with the 
greatly improved centering obtained with breech-loading may generally 
be replaced by unity and disregarded. 

According to Captain Ingalls (Exterior Ballistics, p. 127) the 
correction for the density of the air, represented by our factor t, is 
obtained by putting 


where 


= 534-33 , 


the standard density of the air in grains per cubic foot, when the 
temperature is 62° P., and the height of the barometer 30 inches j while 


30-3138 


1 + -003178 8’ 

the density of the air in grains per cubic foot when the temperature 
IS 8 li., and the barometer stands at 8 inches; so that S = 534-22 
when 8 = 62, 8 = 30. ’ 

When the height of the trajectory becomes considerable, an im- 
portant correction m the value of the factor r is due to the diminished 
thr^rmula^® ° ascending in the atmosphere, obtained from 


^ ^e-i, 


where 8 representing the density of the air at the gun. S' represents 
the density of the .air at a height of y feet, and then X, which is the 
height of the homogeneous atmosphere in feet if the temperature is 
supposed constant, may be put equal to its mean value 27800 
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9. The values of AT, 1] AS, S, Al), B, given in the Ballistic Table 
are the same as those obtained in the paper on ^^ The Calculation of 
Trajectories in Direct and Curved Fire/^ and the manner in which these 
quantities are deduced from the experimental values of p is there 
explained. 

The values of Al and I are obtained from aD and B by multiplica- 
tion by the factor | or we may obtain Al immediately , from the 
formula 

AI=:iAT, 

p 

and thence the values of I{v) by summation with, the Arithmometer. 

Lastly/ Siaccfs altitude function A{v) is derived by summation from 
the calculated values of its differences AA, obtained from the formula 

AA’—vI(v)AT. 

The theoretical explanation of the A{v) function will be given hereafter, 
at the end of this paper ; it is important however to notice that our 
values of I{v) and A{v) are one-half the values given by Siacci, as 
adapted to English units by Lieut. Orin B. Mitcham in Ordnance 
ISTote/^ No. 152, May, 1881 ; but this factor one-half is allowed for in 
our formuiee. 

10. We are now prepared to apply the Ballistic Table to the 
solution of practical problems in gunnery. 

A collection of elementary examples, illustrating the use: of the 
columns T{v) , S {'v), and has been already given in the article on 

The Oalciilatioii of Trajectories in Direct and Curved Fire,^'" in the 

Proceeclmgs of the E, A. Institution,^.^ VoL XIII.; and we shall 
now proceed to illustrate the use- of the additional columns /('/;) and 
A{?j) by employing them in Siacci^s and Mayevskfs formulae given 
above, for the solution of gunnery 'problems of a somewhat more 
co.mplioated nature. 

These examples have received the benefit of a revision fay Lieut.- 
Colonel H. W. L. Hime, R. A., to whom many valuable suggestions 
and criticisms are due. 


[Ballistic Table 
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•00803 

•69639 

•00767 

*70443 

*00732 

•71209 

*00700 

*7194-1 

•00669 

*7264-1 

•00640 

*73310 

•00612 

*73950 

•00686 

•74562 

•00662 

•75148 

•00638 

•76710 

*00616 

•76248 


64*25 

118*95 

62*31 

173*20 

69*69 

235*51 

76*56 

805*20 

82*93 

381*75 

88*76 

464*67 

94*01 

563*43 

98*88 

647*44 

103*21 

746*32 

107*20 

849*63 

110*79 

966*73 

113*99 

1067*52 

116*94 

1181*51 

119*67 

1298*45 

122*22 : 

1418*12 

124*46 

1540*34 

126*39 

1664*80 

127*86 

1791*19 

129*17 

1919*05 

130*36 

2048*32 

131*43 

2178*58 

132*06 

2310*01 

132*24 

2442*07 

132*31 

2574*31 

133*29 

2706*62 

132*18 

2838*91 

131*83 

2971*09 

131*06 

3102*92 

1 129*88 

3233*98 

128*47 J 

3363*80 

127*02 J 

3492*33 

125*63 J 

3619*35 

124*01 , J 

3744*88 

132-47 £ 

3868*89 

120*91 g 

1991*36 

119*35 4 

412*27 

117-77 4 

231*62 

116 -19 4 

849*39 

114*61 4 

465*58 

113-0-4 4 

680*19 

111*47 4 

693*28 














607 


SIACCI^S METHOD OE SOLYING TBAJECTOEIES, 


BaiiI^istic Table .*— 


V 

P 

AT 

T 

AJS 

jS 

AD 

D 

AI 

I 

A A 

A 

960 

2-061 

•1484 

23 ‘ 90 o 0 

143*18 

14272*47 

•2836 

43-9823 

•00495 

•76764 

109-91 

g 

o 

§ 

970 

2-127 

•1439 

24*0534 

140*26 

14415*66 

•2721 

44-2659 

•00475 

•77259 

108*36 

4914'61 

980 

2-193 

•1395 

24*1973 

137*43 

14566*91 

•2613 

44-5380 

•00456 

•77734 

106'83 

602 ‘ 2*97 

990 

2-261 

*1354 

24*3368 

134*68 

14693*34 

•2509 

44-7993 

•00438 

• 7 SI 90 

106-30 

5129*80 

1000 

2-330 

-1314 

24*4722 

132*01 

14828*02 

•2411 

45*0502 

•00431 

•78628 

103-80 

5236*10 

1010 

2-404 

•1272 

24*6036 

129*08 

14960-03 

•2311 

45*2913 

•00403 

•79049 

102-03 

5338-90 

1020 

2-483 

•1227 

24*7308 

125*74 

15089*11 

•2207 

45-5224 

•00385 

•79452 

99-90 

5440*93 

1030 

3-604 

•1150 

24*8535 

119*07 

15214*85 

*2050 

45-7431 

•00358 

•79837 

96*06 

5640*83 

1040 

2-823 

•1046 

24*9685 

109*28 

15333*92 

•1846 

45-9481 

•00322 

•80196 

87-63 

5635*89 

lOSO 

3-139 

•0938 

25*0731 

98*95 

16443*20 

•1640 

46-1327 

•00286 

•80517 

79*67 

5723*52 

1060 

3*478 

•0857 

25-1669 

91*27 

15542*16 

•1484 

46-2967 

•00258 

•80803 

73-75 

5803*19 

1070 

3-756 

•0800 

26*2526 

86*02 

16633 * 4-2 

•1373 

46-4451 

•00240 

•81061 

69-73 

6876*94 

1080 

3*999 

•0755 

25*3326 

81*91 

16719 * 4-4 

•1283 

46 '5824 

-00224 

*81301 

66*60 

6946*67 

1090 

4-221 

•0719 

25-4081 

78-75 

. 5801*35 

•1211 

46-7107 

*00211 

*81535 

64*20 

6013*27 

1100 

4-420 

•0688 

25*4800 

75-97 

. 5880*10 

•1148 

46*8318 

-00200 

■81736 

02 - 1 O 

6077*47 

1110 

4*605 

•0663 

25*5488 

73*93 

15956*07 

•1097 

46*9466 

•00191 

•81936 

60*58 

6139*57 

1120 

4*766 

•0641 

25*6151 

72*18 

16030*00 

*1052 

47*0563 

•00184 

•83127 

59*26 

6200*16 

1130 

4-913 

•0624 

25-6792 

70*83 

L 6102-16 

•1014 

47-1615 

•00177 

•82311 

58*30 

6259*41 

1140 

5-041 

*0608 

25’7416 

69*60 

L 6172'99 

*0979 

47*2629 

•00171 

•82488 

57*41 

6317*71 

1150 

6-179 

•0592 

25*8024 

68*40 

16242*59 

•0946 

47*3608 

•00165 

•82659 

56-53 

6376*12 

1160 

6-315 

•0577 

25*8616 

67*23 

16310*99 

•0914 

47*4554 

•00169 

•82824 

55-68 

6431*65 

1170 

5*454 

•0562 

25*9193 

66*09 

16378*22 

•0883 

47-5468 

•00154 

•82983 

64*84 

6487*33 

1180 

5-694 

•0548 

25*9755 

64*98 

16444*31 

•0853 

47-6351 

•00149 

•83137 

54*02 

6542*17 

1190 

5-738 

•0535 

26*0303 

63-89 

16509*29 

•0825 

47-7204 

•00144 

•83286 

53*21 

6596*19 

1200 

6-884 

•0522 

26*0838 

62-84 

16573-18 

*0798 

47*8029 

•00139 

•88430 

52*43 

6649*40 

1210 

6*033 

•0509 

26*1360 

61-81 

16636-02 

•0772 

47-8827 

•00135 

•83569 

61*66 

6701*83 

1220 

6-183 

•0496 

26*1869 

60-80 

16697-83 

•0747 

47*9599 

•00130 

•83704 

60*89 

6763*48 

1230 

6-331 

•0485 

26*2365 

59-88 

16768-63 

■0724 

48-0346 

•00126 

•83834 

50*20 

6804*37 

12^40 

6-486 

•0473 

26*2850 

58-92 

16818-61 

•0701 

48-1070 

•00122 

•83960 

49*47 

6864*67 

1250 

6*637 

•0462 

26*3323 

68-04 

16877-43 

•0680 

48*1771 

•00119 

•84082 

48*80 

6904*04 

1260 

6*791 

*0452 

26*3785 

67*17 

16936*47 

•0669 

48-2451 

-00115 

*84201 

48*14 

6962*84 

1270 

6-948 

•0442 

26*4237 

56*38 

16992*64 

•0640 

48-3110 

‘00112 

•84316 

47*64 

7000*98 

1380 

7*101 

•0433 

26*4679 

65*61 

17049*02 

•0621 

48-3750 

-00108 

'84428 

46*95 

7048*62 

1290 

7*266 

*0424 

26*5112 

54*86 

17104*63 

•0603 

48-4371 

•00105 

•84536 

46*37 

7096*47 

1300 

7*413 

•0416 

26*6536 

64*12 

17169*49 

•0686 

48-4974 

•00102 

•84641 

46*81 

7141*84 

1310 

7*669 

■0406 

26‘6951 

63-45 

17213*61 

•0570 

48-6660 

*000906 

•84743 

46*29 

7187*66 

1320 

7*723 

*0398 

26-6367 

62-79 

17267*06 

•0665 

48 - 6130 ' 

•000968 

•848426 

44*79 

7232*94 

1330 

7*879 

•0391 

26'6766 

52-16 

17319*85 

•0640 

48-6685 

•000942 

•849393 

44*29 

7277*73 

1340 

8*034 

•0383 

26*7146 

61-62 

17372*00 

•0626 

48-7225 

•000917 

•860336 

43*81 

7822*02 

i 860 

8*186 

•0376 

26*7629 

60-95 

17423*62 

•0612 

48-7760 

•000893 

•861262 

43*37 

7365*83 

1360 

8*339 : 

*0369 

26-7906 

60-39 

17474*47 

•0499 

48-8262 

•000871 

•852146 

42*94 

7409*20 

1370 

8*490 

•0363 

26*8274 

49-90 

17624*86 

•0487 

48-8761 

•000850 

•863016 

42*66 

7462*14 

1380 

8*639 

•0367 

26*8637 

49-41 1 

17674 * 7 € 

•0475 

48-9248 

•000830 

• 85386 € 

42*19 

7494*70 

1390 

8*784 ■ 

•0351 

26*8994 

48-94 ! 

17624*17 

•0464 

48-9723 

•000810 

•854696 

41*83 

7636*89 

1400 

8*924 

•0345 

26*9345 

48*62 

17673*11 

•0463 

49-0187 

•000791 

•865606 

41*61 

7678*72 

1410 

. 9*066 

•0340 

26*9690 

48-12 

17721*63 

•0443 

49-0640 

•000774 

*856297 

41*20 

7620*23 

1420 

9*206 

•0335 

27*0030 

47*72 

17769*761 

•0433 

49-1083 

*000767 

•867071 

40*90 

7661*43 

1430 

9-349 

•0330 

27*0366 

47*33 

17817*47 

•0424 

49-1516 

•000740 

•867828 

40*60 

7702*33 

1440 

9-489 

-0325 

27*0696 

47*00 1 

17 S 64 * 8 d 

•0416 

49-1940 

•000725 

-858568 

40*35 

7742*93 

1450 

9-622 

•0321 

27*1020 

46*68 

17911 * 80 ; 

•0407 

49-2356 

•000710 

•869293 

40*11 

7783*28 

1460 

9-753 

•0317 

27*1341 

46*36 i 

17958 * 48 ; 

•0398 

49-2762 

•000696 

•860003 

39*86 

7823*39 

1470 

9*879 

•0313 

27*1668 

46*10 

18004*84 

•0391 

49-3160 

•000682 

•860698 

39*68 

7863*24 

1480 

10*013 

•0309 

27*1971 

46*80 

18050*94 

•0383 

49-3551 

•000669 

•861380 

39*48 

7902*92 

1490 

10*133 

•0305 

27*2280 

45*62 

18096*74 

•0376 

49-3934 

•000656 

•862049 

39 * 24 ' 

7842*38 

1500 

10*263 

*0301 

27*2585 

46*28 

18142*26 

•0369 

49*4310 

•000644 

•862705 

39*07 

7981*62 

1610 

10-384 

•0298 

27*2886 

45*10 

18187*64 

*0362 

49-4679 

•000633 

•863349 

38*94 

8020*69 

1620 

10*493 

•0295 

27*3184 

44*93 

18232*64 

•0366 

49-6041 

•000622 

•863982 

38*82 

8069*63 

1630 

10*601 

•0292 

27*3479 

44-77 

18277*67 

•0360 

49*6397 

•000612 

•864604 

38*71 

8098*45 

1540 

10-712 

•0289 

27*3771 

44*67 

18322-34 

•0344 

49-6747 

•000601 

•866216 

38*56 

8187' 16 

1550 

10-829 

•0285 

27*4960 

44*37 

18366-91 

*0339 

49-6091 

•000691 

•866817 

38*42 

8176*72 

1660 

10-946 

*0282 

27*4345 

44*19 

18411 - 2 g 

•0333 

49 - 643 (l 

•000681 

•866408 

38*28 

8214*14 

1570 

11*060 

•0279 

27*4627 

44-01 

184 - 66*45 

•0327 

49*6763 

•000671 

, -866989 

38*16 

8262*42 
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Balmstic Table.— 



P 

AF 

T 

AS 

s 

1680 

11*175 

•0377 

27*4906 

43-84 

18499-48 

1690 

11*288 

•0274 

•27*5183 

43*68 

18343-32 

1600 

11*416 

•0371 

37*5457 

43*47 

1S5S7-00 

1610 

11*540 

*0268 

27*5738 

43*27 

18630*47 

1620 

11-663 

•0265 

37*5996 

43*03 

18673-74 

1630 

11*784 

•0362 

37*6261 

42*90 

18716*82 

1640 

11*909 

•0260 

27*6523 

42*72 

18759*72 

1660 

12*030 

•0257 

37*6783 

43*55 

18802*44 

1660 

13*150 

•0255 

37*7040 

42*39 

18844*99 

1670 

12*263 

•0252 

37*7295 

42*18 

18887*38 

1680 

13*404 

•0249 

27*7547 

41*98 

18929*56 

1090 

12*536 

•0347 

37*7796 

41*78 

18971 •34 

1700 

12*666 

•0344 

27*8043 

41*60 

19013*32 

1710 

12*801 

*0242 

27*8287 

41*41 

19054*92 

1720 

13*900 

•0339 

27*8539 

41*23 

19096*33 

1730 

13-059 

•0237 

27*8768 

41*06 

19137*56 

1740 

13*191 

*0234 

27*9005 

40*90 

19178*62 

1750 

13*318 

*0233 

•37*9239 

40*69 

19219-52 

1760 

13*466 

•0230 

37*9471 

40*53 

19260-21 

1770 

13*591 

•0327 

37*9701 

■ 40*33 

19300*74 

1780 

13-733 

*0225 

•27*9928 

40-19 

19341*07 

1790 

13-862 

•0223 

28*0153 

40*00 

19381*26 

1800 

14-003 

•0221 

28*0376 

39*81 

19421*26 

1810 

14-149 

•0219 

28*0597 

39*68 

19461*07 

1820 

14-269 

•0217 

28*0816 

39*51 

19300-75 

1830 

14*414 

•0214 

38-1033 

39*34 

19340*26 

1840 

14*552 

*0212 

28*1247 

39-17 

19379*60 

1850 

14-696 

*0210 

28*1459 

39*01 

19618*77 

1860 

14*833 

*0209 

•28*1669 

38*90 

19657*78 

1870 

14*949 

•0207 

28*1878 

38*75 

19696-68 

1880 

15*090 

•0305 

28*2085 

38*61 

19735*43 

1890 

15*234 

*0203 

23*2290 

33*46 

19774-04 

1900 

15*364 

•0201 

23*2493 

38*32 

19812*50 

1910 

15*496 

■ *0199 

28*2694 

38*19 

19860-82 

1930 

15*656 

•0197 

28*2893 

38*01 

19889*01 

1930 

16*809 1 

*0196 

28*3090 

37*83 

19927*02 

1940 

16*968 ' 

•0194 

28*3286 

37*66 

19964*85 

1950 

16*127 i 

*0193 

28*3480 

37*48 

20002*51 

1960 

16*303 

•0190 

28*3672 

37-26 

20039*99 

1970 

16*484 

•0187 

28*3862 

36*99 

20077*25 

1980 

16*689 

•0185 

28*4049 

36*73 

20114-24 

1990 

16-888 

•0183 

28*4234 

36*47 

20160-97 

2000 

17*098 

•0181 

38-4417 

36-21 

20187*44 

2010 

17*305 

•0178 

28*4598 i 

35-95 

20223*65 

2020 

17*515 

•0176 

28*4776 

35-65 

20259*60 

2030 

17*752 

•0174 

28*4952 

35-35 

20295-25 

2040 

17*990 

•0171 

28*5126 

35-06 

20330*60 

3050 

38-229 

*0169 

38*5297 

34-77 

20365*66 

2060 

18*463 

•0167 

23*5480 

34-49 

20400*43 

2070 

18-706 

•0165 

28*5083 

34-21 

20434*92 

2080 

2090 

2100 

2110 

18*978 

19*237 

19*504 

19*755 

•0163 
*0160 
•0158 
•0156 : 

28*5798 

28*5961 

28*6131 

28*6279 

33*93 

33-60 

33-34 

33-02 

20469*13 

20503*06 

20536*66 

20570-00 

2120 

2130 

2140 

2150 

20*010 

20-294 

20*551 

20*811 

•0154 ; 
•0152 : 
•0150 ; 
*0149 : 

28*6435 

28-6589 

28*6741 

28*6891 

32*76 
32-50 2 
32*25 2 
32-00 i 

20603-02 

20635-78 

20668*28 

20700-63 

2160 

2170 

2180 

2190 

31*072 

21*336 

21*633 

21*889 

•0147 1 
•0145 5 
‘0143 ii 
•0141 2 

28*7040 

!8*7187 

!8*7332 

!8’7476 

3r75 S 
31-46 S 
31*22 2 
30-98 2 

20732-53 

50764-28 

50796-74 

10826*96 


AB 


'0322 

•0317 

■0311 

‘0306 

•0301 

•0296 

■0291 

•0287 

•02S3 

•0277 

•0273 

•0263 

•0264 

•0260 

•0256 

•0252 

•0248 

•0244 

•0240 

•0236 

•0233 

•0229 

•0225 

•0222 

*0219 

•0216 

•0212 

•0209 

•0206 

•0203 

•0200 

•0198 

•0195 

•0192 

•0189 

•0186 

•0184 

•0181 

•0178 

•0175 

•0172 

•0169 

•0166 

•0163 

•0160 

■0168 

•0156 

•0152 

•0149 

•0147 

•0144 

•0141 

•0139 

•0136 

•0134 

•0132 

•0129 

•0127 

•0136 

•0123 

*0121 

•0119 


D 

AX 

I 

49*709! 

:/ *00056 

2’ -867560 

49*7412;j *00055. 

:3; *868122 

49-772nlj *00051: 
49*8040' wm 

1 

3; *868075 

Ij *869218 

49 -soil 

i' *00! >52. 

3 ‘809752 

49-S64’ 

*00051! 

{ WOuii:- 

7 -870277 

49*894; 

3 '870791 

49*92341 -OUOOOi 

) *871302 

49*95211 -OOlMO: 

i •871.S02 

49*9803| *00018- 

4 *87229-4^ 

50*OOSo1 *000 17« 

■5 *.872778: 

50*0353'^ *000 1(1? 

3 *87:1251 

50’062Li ‘OiiOlsj- 

1 •87:i722: 

oO'OSSol *00045; 

1 *87418:1, 

30*1145:i '000441 
50*l-10lil .000-131 
50*1653^ *000131 
50*190lj| •UOO-42/ 

50*21-151 *000411 

> 'S 74036 

> *8750^2, 
J *875521, 
) *87595:i! 

) *8763781 

50*23S; 

>l ‘(lOO-iii; 

: *8767:17 

50*2621 

1 -OlMliU 

» •87721)91 

50‘285-J 

i| -OGOior 

> -877615 

50-30S:; 

50-330; 

ij *00030:^ 

! •878015 

ij *000:385 

1 *8 78 40, -s 

50*353( 

1 *00038-.: 

: *878796] 

6()-37-l{ 

( -000374 

! •B7917.;s 

50*396i 

•00037C 

> *879554 

50*4177 

-00030,: 

i *879921 

50*4.3S( 

•000301 

» •8802891 

50*4595 

•000355 

' -SbOrUh 

50*4795 

•000350 

' • 88100-4 

50-4995 

-000345 

•8S1354 

50*619;^ 

•000340 

•881699 

50*5388 

•000335 

*882039 

50*5580 

•000330 

•882374 

50*5769 

*000325 

•882704 

50-5955 

•000320 

•883039 

60*6139 

•000316 

•883349 

50-6320 

•000311 

•883665 

60-6498 

•000305 

•883976 

60*6673 

•000300 

•884281 

60*6845 

•000295 

*884581 

50*7014 

•000290 

*884876 

60*7180 

•000285 

•885166 

50*7343 

•000280 

•885451 

60*7603 

•000275 

•885731 

60*7661 

•000270 

•886006 

60-7816 

•000265 

•886276 

60-7968 

*000260 

•886541 

60-8117 

•000256 

'8S6801 

60*8264 

‘000251 

•887057 

50*8408 

•000247 

•887308 

60*8549 

*000242 

*887555 

50*8688 

•000238 

•887797 

50*8824 

•000234 

•8SS035 

50*8958 

•000330 

•888269 

50*9090 

•000326 

•888499 

50*9219 

•000222 

•888725 

60*9346 

•000218 

•888947 

50*9471 

•000214 

•889165 

50*9594 

•000211 

•889379 

60*9715 

*000207 

*889690 


AA 


8390 -58 
8328*61 

o/ .u , 8360*53' 
37-01 , S10i-29i 


3,7*08 

36Tt5 

36*79 


30' l;i 


8510-70 

8553-901 

8590-98 

S037-93 

860 1*72 
8701 -30 
8737-&5 


I 0/0/ -yij 

30-20 I S77X-19 


35-04 


34-9, 

34-S6 

34-72 

34T>8 

34-46 
3 4*32 
34*2. 


34*01 

33*90 

33-79 

33 

33*64 

33*39 

33*26 

33*11 

32-93 

32-70 

32*48 

32*26 

32*04 

31*83 

31-57 

31*32 

31-07 

30-83 

30*67 

30*33 

30-10 

29'82 

29*59 

39*32 

29*09 
28-87 ^ 
28-65 I 
28*44 

38-33 

27-97 

27-76 

27*56 


S310*39i 
8846*46: 
8382*391 
8918’ 20j 

8953*84 
■'isiiSil’SOj 
902 4-7: 
9059*971 

9095*07 

9130*02 

910-4*88 

9199*60 

9234*18 

9208*631 

9302*9i 

9337*20 

9371*33 
9405 *3-4 
9439*24 
9473*03 

9506*72 
95-40*26 
9573* 63 
9606*90 

9640*01 

9672*94 

9705*64 

9738*12, 

9770*3s! 

9802*42| 

9834-25 

9865-83 

9897-14 

9928*21 

9959*03 

9989*60 

'10019*93 
10050*03 
10079*85 
10109 *441 

10133*761 

'10167*S5i 

10196-72 

il0225*37 

10353*81 

'10282*03 

10310*00 

10337*76; 
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BaiiIiISTIC Table. — Continued, 





jP I AT T AS iS A2> D I AT I A^ ^ 


30'74! 20857*94 
30*51 20838*68 
30*23 20919*19 
30*01 20919*42 


O0-9S34 *000204 *889797 
60*9951 *000200 *890001 
51*0066 *000197 *890201 
51*0179 *000193 *890398 


27*36 10365*32 
27*17 10392*68 
26*92 10419*85 
26*72 10446*77 


29*79 20979*43 
29*53 21009*22 
29*31 21033*75 
29*14 21068*06 


51*02901 *000190 *890591 
51*03991 *000187 *890781 
51*05061 *000184 *890968 
51*06111 *000181 *891152 


26*53 10473*49 
26*30 10600*02 
26*12 10526*32 
25*97 10552*44 


28*98 21097*20 
28*90 21126*18 
28*82 21155*08 
28*84 21183*90 


•0102 61*0716 *000179 *891333 25*83 10578*41 

•0101 51*0817 *000177 *891512 25*76 10604*24 

•0100 51*0918 *000175 *891689 25*70 10630*00 

*0099 51*1018 *000173 *891864 25*72 10655*70 


23*85 21212*74| 
28*88 31241 *591 
28*91 21270*471 
28*94 21299*381 


*0098 61*1117 '000172 *892037 35*74 10681*42 

•0098 51*1215 *000171 *892209 25*77 10707*16 

*0097 51*1313 *000169 *892380 25*80 10732*93 

*0096 51*1410 *000168 *892549 25*83 10768*73 


28*98 21328*32 
29*02 21357*30 
29*06 *31386*32 
29*10 21415*38 


•0096 51*1506 *000167 *892717 25*87 10784*56 

•0095 51*1602 *000166 *892884 25*91 10810*43 

*0094 51*1697 *000165 *893050 25*95 10836*34 

•0094 51*1791 *000163 '893215 26*00 10862*29 


29*16 21444*48 
29*21 21473*64 
29*27 21502*85 
29*33 21532*12 


51*1885 *000162 *893378 
61*1978 *000161 *893540 
51*2070 *000160 *893701 
51*2162 *000159 ‘893861 


26*05 10888*29 
26*10 10914*34 
26*16 10940*44 
26*22 10966*60 


29*35 •21561*45 
29*37 21590*80 
39*39 21620*17 
29*41 21649*56 


51*22531 *000168 *8940201 
51*23441 *000157 *894178 
I 51*24341 *000166 *894335 
61*25231 *000165 *894491 


26*24 10992*82 
26*26 11019*06 
26*28 11045*32 
26*31 11071*60 


29*44 21678*97 
29*42 21708*41 
29*40 31737*83 
29*39 21767*23 


26*34 11097*91 
26*33 11124*26 
26*31 11160*58 
26*30 11176*89 


29*32 21796*62 
29*25 21825*94 
29*13 21855*19 
29*01 21884*32 


26*25 11203*19 
26*19 11229*44 
26*09 11255*63 
25*99 11281*72 


28*84 21913*33 
28*67 21942*17 
28*50 21970*84 
28*29 21999*34 


25*84 11307*71 
26*69 11333*66 
25*64 11359*24 
25*35 11384*78 


28*12 22027*63 
27*91 22055*75 
27*70 22083*66 
27*54 22111*36 


26*21 11410*13 
25*02 11435*34 
24*83 11460*36 
24*70 11485*19 


27*33 22133*90 
27*18 22166*23 
26*97 22193*41 
26*77 22220*38 


24*51 11609*89 
24*38 11534*40 
24*20 11508*78 
24*02 11682*98 


26*63 22247*15 
26*43 22273*77 
26*23 22300*30 
26*09 33326*43 


23*89 11607*00 
23*72 11630*89 
23*55 11654*61 
23*42 11678*16 


26*90 23353*52 
25*71 22378*42 
35*53 32404*13 
25*34 32429*65 


23*36 11701*58 
33*09 11724*83 
22*92 11747*92 
23*76 11770*84 


35*15 22454*99 
24*97 22480*14 
24*79 23505*11 
34*62 33529*90 


22*60 11793*60 
22*44 11816*20 
22*29 11838*64 
23*13 11860*93 


24*32 225o4*52l 


21*96 11883*05 
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SIACCI’S METHOD OF SOLVING TRAJECTOEIBS. 


Examples of the Use of Siacci’s Method. 

Ex. 1. Firing, on the same level as the target, with the 12-nr. 
B.L. gun at 2000 yards range, it is required to know at what heis-ht 
a shrapnel shell will be if burst 200, 150, 100, and 60 yards short • 
also the angle of descent at each point and at the end of the range. ' 

Here^ = 3, W= 12-31, 1710, « = 6000 are given, and it is 

required to find y, 6, and o). ® ^ 

W 


Let us take a coefficient of reduction = -87 ; then since C = 


logd= -47712, 
log # = J95424 , 
log® = 1-93962, 
logn^~= -89376, 
log 1-09026 , 
log 0= -19660 , 

0= 1-572. 

Denote by Sj, ^ 4 ,> and «, the distances in feet, vi, Vo, v, and 
.the velocities at 1800, 1850, 1900, 1950 and 2000 y^rds respectively 
then employing formula (1) or (17), and replacing ^ by ., ^ ^ ' 

Si= 5400, 
log *1 = 3-73239 , 
log 0= -19660. 
log *1 = 3-53589, 

&= 3434-78, 

and, from the Ballistic Table, 

5' (^ = 19064-92, 
lS'(ri) = 15620-14, 

»!= 1068-6. 


Similarly 


.2 = 1058-2; 
®3 = 1048-7 ; 

= 1040 ; 

. = 1032 . 


^(»2) = 15624-73, 

^ (.3) = 15429-32 , 

^(.4) = 16333-91, 

-SX.) = 15238-50, „ 

employing®forL\r(?)Tn?Llnf ^ ^ 2000 yards range, 

^(r) = 8774-19 
J(v) = 6559-84 
^ (^ - -^ (.) = 3214-35 
-S' (F)= 19064-92 
-S' (»)= 16238-60 
-•- ^(F)--S(r) = 3816-42 

log — ^ (»)}=: 8-60709 

log {5' (F) _ _ 3.68166 


SIACCf S METHOD Of SOLVING TBAJEOTOEIRS, 
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log ^iSZl =2 1*92543 

(n *8429^( 

s(r) - s (®) ” 

J(F)= -874185 

logO=: *19650 
log 2 = *80103 
Z sin 2 =s 9*00204 
%<t> = 5° 46' 

<^ = 2° 53'. 

To determine the height corresponding to Vi frc 

A iV) =: 8774*1^ 


*842280 

•874183 

*031953 

'2*50451 




A (»i) = 
A{V)-A{v{) = 

8(7) = 
S(v0 = 
.-. S(F)-S(v{)^ 
\og{A(7)-A(v{)}:= 
log{S(F)-S(v{)} = 

A(n-J(vi) _ 

^8(7)- 8(v,) 
A{V)-^(^i) _ 
8ir)-8(v{) 

1(7) = 
A(7)-A(v, )_ 
’ 8(7)- 8(v,) 

A(7)-A(v{) 'l_ 
’ 8(7)-8(v^)S 

2 Z sec 0 = 


log CseoV|i'(?^)- 

OsecV \l(7)- 


A(7)-A(v^ )-) _ 
8(7)-S(v^$ 
A(7)-A(v{) ) ^ 
8(7)-8(v,)j 


•19650 
•30103 
9-00204 
5° 46' 

2° 53'. 

to from formula (7), 
8774*19 
5865*88 
2908*31 
19054*92 
15620*142 
3434*778 
3*46364 
3*53590 

1*92774, 

*846720 , 

*874183 , 

•027463 , 

¥•43875, 

10*00110, 

•19650 , 

2*63635 , 


^ (®l)l _ 

•043286 , 



tan 0 = 

•060366 , 

a = 

•007080 , 

^1 


log^ = 

F-85003, 

^1 


loga?i = 

3-73239 , 

log^'i = 

1'58242 , 

^1 = 

38-23. 
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SIACCfS MBXHOD OS SOLVINa TRAJECTOEIES. 


Similarly 

ya = 30-04 , 

ys = 21-00, 

V- = 10-64 . 


No-w, to determine the angle of descent 0 corresponding to each of 
these heights, employing formula (6 ) ; 

/(F) = -874183, 

/(®i)= -810223, 

I{F)—J(vi)= -063960, 

log {/(F)- /(©i)} = 2-80591, 

2 i sec ^ = 10-00110 , 

log O' = -19650, 

log O' sec 2^ {/ (F) - I («i)} = 1 -00351 , 

Osec*0{/(F)— /(»i)} = -100812 , 

tan^= -050366, 
tan =— -030446 , 

01 = 2° 53'. 

Since tan 6i is negative, the shot is seen to be descending. 

Similarly 

e^ = S°8', 

03 = 3° 28', 

0^ = 8° 38'. 


The angle of descent at the end of the range is given by formula (3) 
or (3«) ,- and from above ^ 


Air)-A{v ) _ 
s{r)- s{v) ~ 


-842230 , 


S (F) — .S(p) 


I{v) = 
-/(«) = 



A{V) —A{v) 

S{r) - s{v) 



•799086 . 
•043144, 

¥63492, 


2/; see ^ = 10-00110, 

logO=: -19630, 
Xtan(o= 8-83262, 
0) = 3° 63'. 



SlACCrs METHOD Oi’ SOLTITO TRAJECTORIES. 


Ex. 2. In Example find tlie time of fliglit to eacli point. 

Denote by ^ 3 1 h t tie time of fliglit to eacb point; 

then employing formula (4) ; 

5^(F) = 37*8287 , 

= 25*2397 , 

5"(F)~.2^(^7j)= 2-5890 , 
log {T(r) - = -41313 , 

Xsec(5(» = 10-00055, 
log (7= -19650, 

log?fi= -61018, 
and ti = 4-076 . 

Similarly 

4=4*217, 

4 == 4*359 , 

4= 4-502, 

^ = 4-647. 

Ex. 3. It was recently necessary to fire a 64-pr. converted gun 
with a cliarge of 8 lb._, giving a muzzle velocity of 1260 f.s.j from the 
Signal Station at Gibraltar^ 1270 feet above the level of the sea. 
The object fired at was 2000 yards from the muzzle of the gun. 

Find what was the necessary depression. 

Here d = 6-3, W = 64*5, F = 1260, 5 = 6000, y = 1270 ,- to find cp. 

The coefficient of reduction n may be replaced by unity, since 
the projectile was similar to that used in Bashf orthos experiments ; 
therefore 


logd- -79934, 
logf/2=: 1-59868, 
log 1-80956, 
log (7= -21088. 
Employing formula (1) or (17) 

;S'(r) = 16935-47, 

^(^^) = 13243-37, 

= 893-8. 

Now, employing formula (23) and finding ^(§ 6) 
^(F) = 6952-84, 

= 4037*30, 
^(F)«-^G) = 2915*54, 
S{F)-S(v) =8692-10, 
log {^(F)-» ^ («?)} = 8-46472, 

3-56727 , 
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log|/(r)- 


• — ^(®)_ 

“ SiF)-Siv) ~ 

1-89743 , 

A{V)-A{v) 

S(V)-S{v)~ 

•78968 , 

!{¥) = 

•84201, 

T(V) — 

8{V)-S{v) ~ 

•05233 , 


A{r). 


SiV). 


logC'= -21088 , 
log J’= 2-92963, 

F= -085041. 

'iistance x from tie foot of the battery to the 

X = \/i‘2 — J 

= 5864, 

X 5864 V 
= *216576, 

and ^is to be taken negatively, as the object fired at is on a lower level j 

F-F=- -131535 , 
logiF — F)= i-11904, 

log^'=: 2-92963, 

log 4 = -60206 , 

Iog4J’(J’_^)= >65073, 

4FiF-F) = -. -044744, 

1- 4.F{F-F)= 1-044744, 

log{l-4J’(i'_^3}= -01901, 

logv^{l-4^’(J'_^)}= .009505 

v/{l-4J'(J?--_^},= 1-022127, 

1- v/{l-4J’(J'_ .032137^ 

log[l--v'{l-41’(J'- J)}] == 2-34492, 

Iog2^'= 1-23066, 

X tan ^ = 9-11426 , 

„ . , 0 = 7° 26'. 

f 0 IS the angle of depression of the object, then 

. m *^'“ '^ “ ■^> ^= ■3166, and i/r = 12° i3/_ 

.. langent elevation to be 7 = it _ rt 

given to the gun 

-rik example ,e,ted erf b, Nivrn', methoU gi«, p = 70 20'. 


BlkCCfS METHOD Of SOLVIHO TSAJECTOEIES. 
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Ex. 4. An enemy^s sMp attacking Gibraltar confines itself^ at a 
range of 3000 yards^ to firing at the Signal Station^ which is known 
to be 1270 feet high. 

The ship is using a 12-inch gun of 45 tons^ with a 295 lb, charge 
giving a muzzle velocity of 1910 f.s. 

Find the necessary elevation. 

Here 1910, r = 714, = 12, y = 1270, ^ = 9000, and taking 

JF 

the coefficient of reduction n = *95, (7 = ^ , and 

log = 1*07918 
log 2-15836 
logi»^=T*97772 
log = 2*13608 
log ^=2*85370 
logO= *71762 , 

i= 1724-40, 

SiF) = 19850-82, 

/SC®) = 18126-42, 

V = 1496 . 


Employing formula (23) and finding F 


J{r) = 9473-03, 
J (e) = 7966-92 , 


^(F)-^(®) = 1507-11 , 
/S(F)-'S(») = 1724-40, 


log {A(V) — J (®)} = 
log {^(P)- >S(®)} = 
. ^ - 


log 


SiF)-S («) 


j(r) -Jiv) _ 
s(^r) - s{v) 


3-17815, 

3-23664, 

T-94151 , 
•87400 , 


1(F)— -882089, 


1(F)- 


A(F)-A(v) _ 
S(F) - S (v) 



A(F)-A(v) ) 

S(F)-S(v)j 


•008089, 

3'90520, 


logC= -71762, 

log J= V62282 , 

-041957, 



SIACCl'S METHOD OE SOI.TING TRAJECTORIES. 
The horizontal distance os from the cnn fn i-im ^ j. 

dionlar drawn from the obiectr ^ ' 


perpen- 


= 8910, 

E=z1— 

® 8910 ’ 

= ■142536; 

positively as the object fired at is on 

1”+ J? = ^-184498, 
log (F E) = 1-36S9S , 

logl'= 3-63380, 

log 4 = -60306, 
log 4J’(i?+j’) = 3 . 49034 ^ 
4J'(J'+j;)_ .030963^ 

1 — 4 J’(J' + -969037 

' {l-4i?’(J’ + j?)} = 1.993 j,./ 

'{^-^-^(-P+-®)}= -984.396, 

{l-4J’(if+^)}= .oigg 9 ,^_ 

l-^-^(-^+^}] = 3-19334 ,’ 
log 3 J'=; 3^93383^ 

Z taiuA = 9-26941 


and is to ba taken 
than the ffiin ; 


recjiiired elevation 


therefore the tan 


■ent elevation 


• 38-2894, 
37-3463, 
1-0331, 
■00993, 
•71763, 
10-00738, 
■73493, 
S-43 seconds, 
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To find the angle o£ descent, using formula ( 6 ), 

I{r)= -883039, 

I (v) = -863443 , 

/(F) -/(»)= -019597 , 

log {/(/)-/(»)}= 3-39319, 
loga= -71763, 

3 / sec 9!) = 30-01476 , 
log Csec^ {/(F) - /(»)} = 1-03457, 

and Csec {/(F) —/(»)} = -10583, 

tan 0 = -18594 , 

tan 61= -08013, 

61 = 4° 35'. 

Since 0 is positive, the shell must be ascending, and so would strike 
the battery in an upward direction ; the searching efiect would con- 
sequently be very small. 

Ex. 6 . Show that there is little difference in the tang'ent elevation 
of a gun when firing at an object on the horizontal plane and when 
firing, at the same range, at an object on a slightly higher or lower 
level. 

Take the 10-inch gun of 18 tons firing at a range of 1000 yards, 
at an object on a lower level, as an example. 

Here F= 1379, JF= 406, d = 10, s = 3000, to find ip, and 

^ 3 ; supposing ^ 2 , and ^3 to be the quadi-ant elevation to be given 
to the gun firing from an elevated battery 100 , 200 and 300 feet high. 

Supposing the coefficient of reduction » is unity, C=^, 

log (7= -60854, 

^= 738-90, 

8' (F) = 17569-77, 

.-. /S' (») = 16830-87 , 

» = 1343. 

To find the elevation when firing at an object on the horizontal 
plane, we use formula ( 2 ) j 

^(F) = 7490-44, 

Aiv) = 6864-46, 

.-. A{V)’~A(v)= 636-98, 
and S(F) -S(p)= 738-90, 
log {AiV) - Aiv)}=: 3-79656 

log {^(F) - «' (»)}= 3-86859, 
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1-92797 


847170 


853781 


006611 


3-82027 


*60854 

•30103 

8*72984 


^ = r 32*^5 , 

tlie elevation required by the gun on the level. 

Again^ to find the elevation required for a 
using formula (23) ^ 

Iaq. ( Tnr\ (^)) ^ -^1 


battery 100 feet high^ 


IogO= *60854, 
log 2*42881, 
and *026841 


and E lias to be taken negatively, as we are firing downwards. 

I-E=~ -006614, 
\og{F—E)=a 3-81385 , 
logJ’= 3-42881, 

log4=a: -60306, 

log4jP(i'- J!)= 4-84472. 

4~E{I~F) = — -00069939, 
1-4J'(J’-.B) = 1-00069939, 

log{l-4J’(J’-J!)}= -00030, 

log/{l-4J’(J'-If)}= -00015, 

^1—4>I[I-E)= 1-0003496 , 

1 — ^{1 — 4 (J' — -0003496, 
log[I- y{l-4J(J'- Jf)}] = £-54357, 

log 2J’= 1-72984. 

itan ^i = - 7-81373, 

^j = 22'-4, 

an angle of depression, since tan S a negative quantity. 
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If if/i bo tlio anglo oE depression of tlie line of sigbt, tien 

and tan = *033355 , 

= r 54^*5 . 

Therefore the tangent elevation for the high site is 

32'T. 

If the same calcula<tion be made, taking the height of the battery as 
200 feet, ' 

i/rg = S° 49'‘4 , 

02 = 2 ° 17 ^- 2 , 

02 - 02 == r 32'-2 . 

For a battery 300]feet high, 

03 = 5° 45H, 

03 = 4°12'*2, 

03^-03 = 1° 33'*2. 

So that at a range of 1000 yards, which is a short range, the 
difference in the tangent elevations begins to be appreciable when the 
battery is above 300 feet high. For longer ranges the difference 
would not, of course, be so much. 

By similar calculations it can be shown that, if the gun is firing at 
an object on a higher level, the tangent elevation is practically the 
same. 


Bx. 7. An escarp had to be breached at the Siege of Strasburg 
by a gun, equivalent to an 8-inch howitzer of 70 cwt., on the same 
level. Prom information received from a spy, the ditch was known 
to be about 50 feet wide ; in consequence of which the necessary angle 
of descent was calculated to be 14®. The howitzer was using common 
shell and delay-action fuze, and the Engineers required that the 
striking velocity was not to fall short of 600 f .s. 

Find the least requisite distance of the howitzer from the escarp, 
the requisite charge of powder and angle of elevation. 

Here W=z 180, ^ = 8, ^ = 600, co = 14®; to find 5, V and 0; 

^ .73 ^ 


log C = *44909 . 

We first proceed to find V, tlie muzzle velocity ; using formula (3)* ; 
L sin 3(0 = 9-67161, 


log 


sin 2 ( 1 ) 
20 


= 2*92149 , 


sin 2(0 


= * 08346 , 


A{V)-A{^) 


j(®) = 

= I(Po) = 


•33325 , 
• 40671 , 
637 . 
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Now, supposing that the time of flight from the muzzle to the vertex 
is half the whole time of flight, we have, employing formula (4), 

For, whole time of flight. 

Time of flight to vertex, 

lt=CBec^{T{V)-T{v\], 

Equating these equations we obtain, 

T{V) = ^T{v,)-T{ii}, 

IT (»o)= 15-3747 , 

27’(®o) = 30-7494, 

T(») = 13-7638, 
yCF) = 16-9856, 
and F= 679. 


The charge must therefore be such as to give this velocity to the 
projectile, and from the range table issued with the ho-svitzer, this 
would be about 6 lbs. E.L.G.^ powder. 

The range s is now obtained directly from formula (1) ; 

«(F) = 8756-34, 

-S(®) = 6691-06, 

-SIF) - 'S'!®) = 3065-28 , 
log {/S' (F)- /S’!®)} = 3-31498, 

loga= -44909 , 

.-. logs= 8-76407 , 

•s = 5809 , 

a range of 1938 yards. 

To obtain a greater striking velocity than 600 f.s., the range of the 
battery would have to be increased. 

The angle of elevation is found by equation (2) ; 


AiV). 


/(F) = 


lOi 


S{r) - /S(®) 

I (V) ^ ^ O’) . 


-48678 , 
-40671 , 

: -08007, 

: 2-90347, 


log 3 = -30103, 
logC= -44909, 
i sin 2^= 9-65369, 
2,^ = 26° 46', 


0 = 13° 33' , 


the requisite elevation. 
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In order to find wliat error has crept in by taking formula (3)* at 
starting, we will now find the angle of descent from formula (3) • 




8{V) 


A{V)- Aiv) 


Siv) 

liv) 

-liv) 


■40671 , 
■ 82326 , 
■08346 , 


s{r)- s{p) 

iog{ | - [Q - :4g -/w j= ?M1« 


an error of only 4/, 


log C == - 44909 , 

sec (j) := 10*02392 , 
tan <0 = 9 * 39449 , 
10 = 13 ° 56 '; 


Ex. 8. Tlie 6“iiicli B.L. gun required according to the range-table 
an elevation of P 51' and a muzzle velocity of 1850 f s.; to hit an 
object at 2000 yards range. It was, however, found that the actual 
range obtained with this elevation w^as only 1800 yards, and on 
investigation the powder was found to have deteriorated from damp. 
What extra elevation had to be given to compensate for the deteriora- 
tion of the powder, supposing the weight of the projectile is 100 lbs. 
and the jump 3' ? 

Here r = 100, 6 , and take = *92, 5 = 5400, = 1° 51' + 

jump = 1° 54'. 

log C = - 47991 . 

From formula (2) we see that in this example is a constant 

quantity 

X sin 2 ^ = 8 - 82134 , 
log 2 ( 7 = - 78094 , 

log 2 * 04040 , 

^ 20 


sin 2 (j& 


• 010975 , 


I{V) 


A{V)-A{v) 

8{r)-S{y) 


■010975 . 


The expression on the left increases as V decreases. So that if we 
assume a value for V and calculate this quantity, which we will suppose 
is greater than the given value on the right, we shall have to increase 
the value of F. oi 
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Assume 


V= 1800 , 

5 (F)::: 19421-26, 



s 

c “■ 

1788-48 , 


Siv) = 

17632-78, 


V = 

1391-8 . 


AiF} = 

9095-07, 


Aiv) = 

7544-42 , 

A(F) 


1660-65, 

Sin 

- Siv) = 

1788-48, 

log{^(F). 

-Aiv)} = 

3-19051, 

logf^-CF). 

- iy(®)} = 

3-25248, 

log^(^) 
® .S'(F) 

~Aiv)_ 
- Siv) 

1-93803 , 

Ain 

^(F). 

-Aiv)_ 
- Siv)- 

•867022 , 


J(F) = 

•878015 , 

7(F) 

Sin- 

-Aiv) _ 

- Siv) - 

•010993, 


If we assume r= 1801, and work in a similar manner, we find 

- 5'(I) = '010949, 

so that the muazle velocity is about 1800-5 f.s.,- suppose it is 1800 f.s. 
kit » ‘o 

~= 1987-20, 

^(r) = 19421-26 , 

^(»)= 17434-06, 

® = 1351-9, 

J(F) = 9095-07 , 

A («) = 7374.07 , 

= 1987-20, 

log {^(F) -^(c)} _ 3.2367g^ 

log 

^SiF)^S(p)~ 


3-29824, 
793764 , 


Sin 


Siv) 

Hn- 


-866044, 
’878016 , 
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. r (jr\ ^ X (t?) 

S{F)~Siv)~ 

•011971, 

>=1 ^ - S(v)i 

2-07813, 

log C = 

•47991 , 

log 2 = 

•30103 , 

i sin 2 ^ = 

8-85907 , 


2^ = 4'' 9'. 
= 2° 4'-5 . 


Therefore elevation to be given to the gun 

= ^ - jump , 

=:2°l'-5. 

Extra elevation required 

= 2° l'-5 - 51'. 

= 10'*5 . 

Ex. 9. A Committee was recently appointed to recommend a new 
rifle which should have a velocity of 800 f.s. at 1000 yards range with 
a maximum height of the trajectory of 82 feet. 

Determine the proportions of weight of bullet to calibre to fulfil 
these conditions. 

Here v = 800^ X = 3000^ = 32 ; to find C, and thence d or W. 

Assume the muzzle velocity to be 1890 f.s., then by a calculation 
similar to that worked out below, we find that the height of the vertex 
is 32*47 feet, and for a muzzle velocity of 1990 f.s. the height is 
31*55 feet. The true velocity must therefore lie beween these two. 

Therefore, assuming the initial velocity to be 1940 f.s., we proceed 
to work out the height of the vertex, and using formula (1) to find 
the value of G when F = 1940, v = 800, X = 3000 ; 



S{r) = 

19964-85 , 



11498-56 , 


X 

c 

8466-29 , 


log -5 = 

3-92769, 


logZ = 

3-47712 , 


log a= 

1*54943 , 

Now 

A{r) = 

9578-65 , 


A{v) = 

2838-91 , 

Ain- 

-A{v) = 

6734-74 , 

S(F)- 

-Siv) = 

8466-29 , 

log {AiD- 


3-82832, 

log{SiF)- 

«(«)} = 

3-92769 , 
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888029 


087548 


•30103 
8-70371 
3 ° 38 '- 4 , 


To find the distance x, from the point of discharge to the vertex, 

rr A{V)~A(v) 

•^(®o) — crr\ ~ '795481 , 


Now using formula (1) or 


19964 ' 85 , 
15120-54 , 
4844 ' 31 , 
3-68523 
1-54948 
8-28466 


e can now find the height of the vertex. Using formula (7) 

^(r) = 9673-65 , 

^(«-’o) = 5465-90, 

-^(^) == 4107-70, 

log {^(D - 8' (*,,)}= 3-68533^ 

loo- ^ fa) T QOaor) 

^(n-S(^~ 192837 , 

J (F) 

J7rTZ:^= -847950, 


SIACCfS METHOD OF SOLVIMO TRAJEGTOEIES. 625 



rrv) A{V) -- A (?7q) 

^ S(F)-S(vo) 

-035079 , 

log ■ 

^ T iV')— ^ (^0 “* ^ W ) 

l ^ SlV)-8iv,)]- 

F54505 , 


2 X sec ^ = 

10*00042 , 


log C = 

r54943 , 

log O sec ^(j > ' 

^ ^ W ) __ 

2*09490, 

(7sec% 1 
^ i 

It 

1 1 

1 

£ 

V J 

•012442 , 


tan ^ = 

•031048, 


1 = 

Xq 

•018606, 


log-^ = 

2*26965 , 


0 

log *0 = 

3*23466, 


••• log y = 

1*50431 , 


31*938. 

and this is practically 32 feet. 


Now suppose the bore of the rifle is settled to be 0‘38 inches^ then 
W 

C = -^3 ^ and d = 0*38 ; 

log ^ = 1*57978, 

log 1.15956, 

log 0 = 1*54943 5 
log 7^^= 2*70899, 

‘05117, 

so that the weight of the bullet in grains is ‘051] 7 x 7000 = 858. 

So that if the diameter of the bullet is 0'38, and its weight 358 grains, 
its initial velocity must be 1940 f.s. 

But for a bore of 0*32, the weight of the bullet must be 254 grains, 
with an initial velocity of 1940 f.s. to secure the above conditions. 

Ex. 10. Fire is being carried out against the side of an iron-clad 
10 feet above the water-line, by a 12‘5-inch gun of 38 tons, with a 
miiazle velocity of 1575 f.s., and a 8091b. 6 oz. shot, from a battery 
80 feet high above the sea level and 1500 yards from the ship. What 
error made in finding the range will admit of the projectile striking 
the side ? 

Here r= 1575, = 12‘5, r=809‘375, ^ = 4500 ; 

log d:= 1*09691 , 
log 2-19382, 
log ^= 2*90815 , 
logC= -71433. 
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that the point aimed at is on the water-line of the 

tarS,»lat°ii“ “> “ top of tie 

y= 80 - 10 = 70. 

The horizontal distance from the object to the foot of the battery is 

= v"'^y)(s-|-y), 

= a/4430 X 4570, 

= 4499, 

= 4500 practically . 

Using (1) or (17) , 

j,= 868-72, 

-S'(F) = 18477-47, 

S!(v) = 17608-75, 

« = 1387 . 

Now using formula (23), 

.^(F) = 8271-50, 

■^(v) = 7524-23 , 

^ (F) - ^ (a) := 747 - 37 ^ 


^(F)~S(v) = 

868-72, 

log {^(F) = 

3-87348, 

log { ^(F) - S (^)} = 

3-93888, 

S(F)- S(v)- 

i-93460. 

^(F) - Aiv) 

^WT~s{t) ~ 

•860201, 

/(F) = 

•867274, 

— -div) 

^(Fp:^- 

•007073 , 

losf 1 J^F-i (n — d(,v)-} 

1 ^jF)zrj(^)\ - 

3-84960, 

log (7 = 

•71433, 

log = 

3-56393, 

.F = 

•036638; 

70 

1 

V 

II 

Ot 

o 

o' 



= -013333 


SUCCl’S METHOD OF SOiVIHG TBAJBCTOEIBS. 


627 


Here E is to be taken negatively. 

E-E^z '033305 , 
log {E-E)- 2-36745 , 
log J’= 2-56393 , 
log 4 = -60206 , 
iog4J’(i!'- j;) = F53344, 
iE[E~E)- -0034154 , 
l-4J'(J’-^= -9965846, 
log {1 - 4i'(J - .E)} =T99851 , 
log y{l - 4j?(J'- .S)} =T'99926 , 
^{l-4-E(E-E)}=. -998291,, 
1_ ^{1 -001709, 

log [{1 - yi-AEiE- J?)}] = ¥-23274 , 
log 2J’ = ¥-86496 , 
Lta.nf= 8-36778 , 

^. = 1° 20'; 

and tan 1 ^ = jE = -01333 , 
ij/ ~ 46', therefore 
the tangent elevation = ^ + i/r = 1° 20' + 46'. 

= 2° 6'. 


We no-w find tbe angle of descent at the top of the target, using 
formula (6) ; 

/(r) = 

I(v) = 

j(r)--fW = 

log {I(V) - /(«)} = 

2isec^ = 
log C = 

log O' see**^ {J(F) — /(»)} = 

C'sec2^{J(r)-I(®)} = 
tan0 = 


-867974, 

•854447 , 

-012827, 

2-10813, 

10-00024, 

'71433, 

2-82270, 

•066481, 

•023275 , 
tan $ = — -043206 , 

^ = 2° 29', 

and the projectile is moving downwards, since tan 6 is negative. 
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foot of the target the shoji would intersect. But as the angle the Hup 
of sight makes^ with the horizontal is so smallj we can find thi« 
^stance approximately, considering that the shot travels in a straiS? 
hue from the top of the target. It will be found by usinc the S i 
rigorous method of ISTiven that this is very nearly the proper distance. 

So that if 3^1 is the distance from the foot of the target to where the 
trajectory crosses the line of sight, and putting “ 

of battery 
liorizontal range 

= 

4500 

= •01777; 

^1 = 1', 

A'i = 10 cot (0 — $^) 

= 10 cot 1 ° 28', 

= 10 x 39*143, 

= 391*43 feet. 

so that the range could be over-estimated by this amount. 

^ Now suppose we wanted to fire at the centre of the target then 
if « IS the distance from the centre of the target to where the 
trajectory crosses the line of sight and putting “ 

= tan 6' = -016555 , 

,(9'=63', 

|- = cot(6i-e') 

= cot 1° 36', 
a' = 5x35-80 
= 179 feet. 

aista.<,e-„W 

««aer-eBfaatea. 

angle of descent, and then the 

. y _ 80 


a-. 


» ' 4500 ’ 

= - 017777 , 
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and ^ is negative j so using formula (23), 

-036638, 

E= -017777, 

F-M=z -018861, 
log (J-J) =1-27556, 
log ^=1^6393, 
log 4 = -60206 , 
log 4 J'(i' - ^ = 8'-44155 , 

4,F{F-E)= -0027641, 
l-4>FiF-F)= -9972359, 
log{l - =r99880, 

log y {1 - 4,F(F- F)} = r99940 , 

^^{1 -4>F{F- E)} = -998617, 

1- ^{l~iF{F-F)} = -001383, 
log [1 - y{l - 4 - ^ }] = 3-14082 , 

log2J'=F86496 , 

I tan ^.= 8-27686, 

^ = 1° 5', 
tani^= -01777 . 

tangent elevation = 2° 6', as before. 

We now find tlie angle of descent at the bottom of the target 
log{I(r)-J(®)}= '2-10813, 

2i/sec0= 10-00016, 
logC= -71433, 

log £?sec3^{I(n -•^(®)}= 2 ' 82262 , 

G sec (F) - 7 (»)} = -066469 , 

tan9!i= -018910, 

tan0= - -047559, 

0=2° 43', downwards. 
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So that if oj" is the distance from the centre of the target to 
where the lower trajectory crosses the line of sight, through the water- 
line of the target, and recollecting that ^- = tan $' 

^ = cot(e-e'), 

= cot 1° 50'. 

«"=5x81'24.. 

= 156-2 ; 

or the range may be under-estimated 52 yards when firino- at 
centre of fche ship’s side. If the water-line is big fir^ 4 the 
range ought not to be under-estimated in order to make a direct hit!^ 

^ a fort, 1400 feet high, situated on a 

cM which 18 practically vertical. The distance from thf foot of 
the chfE to the ship is 1400 yards ; and the vessel is using a 5- nch 

fm fr S ^ velocity of 

1780 f.s. The diameter of the projectile is 4-96 inches + 1 ?! 

necessary tangent elevation. c is a jo inches. Find the 

tofinrl"^ '^ = 4-96, taking ® = -92, a;=4200, y = 1400, 

logCzr -34422. 

We must first find s, the range ; 

s = vV® -t- = 4427 . 

If ^ is the mean angle of elevation, then 

tan ^ 

X 

4200 ’ 

= ‘ 338333 , 



so 

elevation. 


These corrections are j 


= a cos 
a s= seclt . 


where 
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We first liave to approximate to tlie angle of elevation. Looking 
for the elevation for a range of 1479 yards in the range table for a 
5-inch gnn^^ we find that the tangent elevation given is 1° 32', bat we 
know that in firing at a high battery more elevation is required^, so we 
shall assume this to be 1® 40'. 

Now, quadrant elevation = tangent elevation, 

+ angle of elevation of object, or mean 
angle of elevation. 

^ = l°40'-f^ 

= 20 ° 6 ^ 

Now 

log 3*25042 , 

Lcoq(^z=z 9*97271 , 
i sec^ = 10*02287 5 
log 3*24600, 

£^=1761*9. 

To find u, using (1), 

2003*96 

0 

«(Z0 = 19267-91, 

5(«)= 17263-95 , 
u = 1319-4 . 


To find the necessary elevation, using (15 ) ; 

^ (77) = 8960-69 , 


^(77) --4 («) = 1730-37 , 
S{U) - 5(«)= 3003-96, 
log {J{U) -J(u)} = 3-33814 . 

log {^(77) - S (»)} = 3-30189 , 


, A{V)-A(%)_ 

8{TT) - S^v) 

A{TD-A{v) ^ 
S{U) - 5(«) 


1-93635, 

•863475, 


I(17) = 


•876468 , 
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lilllli^^ 


ffrn _ ^ W 

•012983, 

liBliiJ-''' ' 


log |/(i7) — ^ (w) 1 

^ i ' ^ s(U)- s{i)] - 

3-11338, 

'1 * ! * ' 

ij|lil||i:;':/ 


log <7 = 

•34422 , 

i ''t'; ^ -5 


Zsecip zzz 

10-02287 , 

' 1 ' . ^ 1 ' 

I'y/' 'i' 


lov Csecoi l/tm — A (?i)) 

^X'' > 8{U)- 

3-48047, 


and 

CsecA — 

•030232, 



^ = tan 

X 

? =-333333, 



tan (j> = 

•363563 , 

1: ■: 


^ = 19^ 

39'. 


i&nf = u= -sess ^ 


f = 18° 26', 

' , : ••• Tangent elevation = 1 ° S 3 '. 

•, , ' ' 
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LAYING AT AN INVISIBLE OBJECT. 

BY 

LIEUT. E. T. DIXON, E.H.A. 


I WAS very much struck by an incident related by a distinguished 
general officer the other day, in my presence. He was saying how 
favourably our artillery compared with that of any other nation, except 
in one respect, namely, in the practical science of hitting an enemy. 
He mentioned as an instance of this that the other day he had been 
inspecting a battery, and had ordered them to come into action against 
a village from behind the brow of a hill, so as to remain out of sight 
of the enemy. Only one sub-division out of six laid out its pickets 
even approximately correctly. This is a point on which all our men 
are instructed theoretically, and occasionally practically also ; but there 
is no recognised system laid down in the drill book, and I find that at 
standing gun drill, if I order pickets to be laid out, and show the men 
how to do it, they do it all right at the time ; but they look upon it as 
merely an amiable fad of mine — ^not as real drill. Consequently next 
week they have forgotten how they did it ; and moreover, no doubt, 
think it amuses me to explain it to them again. 

The remedy would be to have a regular drill laid down, and I propose 
something like this should be inserted in the Manual of Field Artillery 
Exercises — 

^^Immediately on the word /action’ if the target (in possession of 
the enemy), is hidden by the brow of a hill, or similar obstacle 
Nos. 1, 3, and 12 of each detachment gallop to the front under the 
charge of an officer ” (probably the Major himself, as he would go on, 
or would already have gone on, to inspect the enemy’s position), No. 
3 halts as soon as the target becomes visible. No. 1 as a rule dismounts 
here, and advances on foot so as to be less conspicuous. No. 1 2 is 
horse-holder. No. 1 carries a picket or other mark on which his gun 
is to be laid, and advances as far to the front as he can, remembering 
that his picket when planted has to be visible from the level of his 
gun-sights. No. 3’s duty consists in keeping himself constantly in 
line with the target and No. 1, by moving to the right or left. 
He might sometimes do this best by remaining mounted, as by so 
doing he could get a longer base from himself to the No. 1. Or he 
may dismount, holding his drawn sword vertically downwards as a 
mark for No. 1 , taking care when dressing himself on No. 1, to get 
his eye vertically over the sword blade. No. 3, when he reaches his 
first position looks at the muzzle of his gun and moves to the right or 
left according as the muzzle is to the right or left of No. 3’s sword 
blade. No 3 follows his motion continuously as well as he can, and 
when No. 1 halts, and holds up his picket, No. 3 dresses his sword 
accurately in line with it and the target, and, when satisfied, holds up 
Ms hand as a signal to No. 1, who then proceeds as beforei or if the 


634 


LAYIHG AT AN INVISIBLE OBJECT. 


dressing is correct plants liis picket and returns to No. 8. The Major, 
or officer in charge then checks the dressing if necessary, and the 
numbers return to the battery. Here each No. 1 makes a mark on 
the ground, or drives in a picket, where the right gun wheel stands, 
so that he may run the gun up every time to the same spot before 
laying on the picket. 

The first round the elevation is given by quadrant, but after giving 
it the No. 1 puts up his tangent-scale until the sights are laid exactly 
on the picket. For subsequent rounds he lays with his tangent scale 
alone, on the picket, putting it up to the same elevation, or giving 
more or less elevation on it according as the first round fell short or 
over, as if he were really firing on the picket.'^^ 

A paragraph like this would be an immense assistance to subalterns. 
It is unfortunately true that men learn drill much more easily than 
common sense. 

The system of making a mark on the ground by the gun wheel is 
very superior to the old dodge with two pickets. The only use of the 
second picket was to ensure the gun being run up into the same line 
every time, and obviously a gun can be run up to a mark on the 
ground much more accurately and quickly than into a line marked by 
two distinct pickets. The use of the two pickets is an instance of 
what the general officer who suggested these ideas to me, called 

The probable error in laying out pickets on this system may easily 
be calculated. 



Let A be the position of the gun, JB that of the enemy, P the correct 
position of the picket, P where it is actually placed. {FP is supposed 
perpendicular to A£), 


First, suppose No. ^ makes the error, Le,, if Q' be the position of 
No. 3, Q'P'Pisa straight line. Draw QB perpendicular to AB 
cutting AP in q and AB in B. Draw P N perpendicular to Q B. 
Then : — 

§ =: QP 4 - ]fq' == pfjf (tan iV^P' Q -b tan Q^) 

= N (tan A -f- tan B)» 


tanJ =:^' 


qQ' = P'N. FF' 


(zp + Xp) 


= F'N JPP' 


'AB : 

ap:pb^ 


and 


qq^ 

FN 


ppkabab, 

AP .PB ^ 


AB 

AP 


tan B. 


. ■ ■ ■ Q ' ■ ■ ■■ . • ■ ■ ■ ■ ' 

Ultimately is the angular error made by No. and tan A is 
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tlie angular error resulting in the direction of the picket on Yvhich the 
gun is laid. Hence — 

Angular error due to No. I's error = ^ x that error. 

AJb 

Similarly we may show that — 

Angular error due to No. 3’s error = ^ x that error. 

AH 

Hence^ assuming that the probable error of the men is equal, we ^et — 
Whole error =- ^ 


AB 


X probable error of one 


Since B and Q! B are very nearly equal, ^P' being very small (as 
a rule) compared to q’ B we have — 

PB 

Whole error = zero, or 2 ^ probable error of one man. 

So we may say, — 

PB 

Probable error in laying the gun = probable error of a man 

dressing a picket. This shows the advantage of sending the No. 1 as 
far to the front as possible. 

I have been estimating errors by angles, and by this method, you 
see, the length of P Q is immaterial. But this would only be true if 
the men could be relied upon to dress the pickets conscientiously, and 
not to stop till they had obtained the greatest possible accuracy. In 
practice the No. 1 is very apt to say to himself ^^No. 3^s sword is very 
near the right line ; I will move my picket one more yard to the left, 
and leave it/^ If this is done^ incalculable errors will result, parti- 
cularly if P Q is small. For this reason P Q should be made as large 
as possible. 

No. I may however form a rough idea of how much further he will 
have to go, from observing how far No. 3 is out of the line from him- 
self to the muzzle of the gun. 

For, as above,— 


DO’ 

_FN.PF' .JJB 


AP 

.PB 


PB 

P'B 

PP' 

_ FN 

P'Q^ 

QQ' 

AB'^ 

AB ’ 


AP 

AP 


For instance, he iudges the enemy to be 2200 yds. off, and the 

P’B 2S00 

battery, 200 yds. and No. 3, 50 yds. off. Hence = 44. 


The whole range AB = 2400 yds. 

AB _ 2400 
AP^ 


PP' 


200 

U 

12 


12 






^ According to tlie rigorous Method of Least Squares,” the probable error of the coinbiiied 
observations should be the square root of the sum of the squares of tbe separate observations.— 

Merrinian’s Method of Least Squares.”— EpiTOE, 
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And if No. 3 is two yards out of the line^ to tlie rights, No. 1 will 
have to move 7-| yds. to the left. Only I would not bother a No. 1 
with any rule of thumb whereby to calculate this— they have enough 
to remember as it is. 

Of course errors would be made, but with care they could easily 
be reduced to immaterial dimensions. It is no use straining at 
a gnat and swallowing a camel. If our picket is laid even ten minutes 
right or left an equally great error might be caused by a gust of wind ; 
and even at 2400 yds. this would only mean 20 ft. right or left, which 
would as rule matter very little, even if the range were correct (which 
it is certain not to be at first). After this round, the line can be 
corrected by giving deflection in the ordinary way (by the rule — 
reduce error (at target) to inches and divide by number of hundreds 
of yards (to target) These collections would be signalled by an 
observing party to right or left, on the crest of the hill. 

I have already written more than I meant to on a subject which 
will not be new to anyone. The point I specially wish to bring for- 
ward, is the importance of having such points embodied in the drill 
book, and constantly practised at drill. Surely it is of greater 
importance than even ranking past by sections? 


PHOTOeEAl'HIC “INSTANTANEOUS SHUTTERS,” 

BY 

LIEUT. B. T. DIXON, R.H.A. 


Ih the October number of “ Proceedings ” there is a paper of 
mine on “ Instantaneous Shutters ” used in photography. 

In the paper in question I assumed — somewhat rashly as it turned 
out, that the walne of the exposure during the period that the aperture 
was being opened and closed was half the value it would have had if it 
had been open up to the last moment, and then closed instantaneously. 

This of course would only be exactly true if the aperture were 
rectangular. Further investigation by the aid of the integi’al calculus 
shows that it is considerably wrong in the case of circular apertures. 

I need not give the whole calculation. In the form of slide I was 
considering, the result is that instead of the formula — 

Iget 

V 






from which I deduce that to get the maximum effect with a slide of a 
given velocity we should have 

b= 3 - 660 ! ; instead of 5 = 2a, as I found before. 

The principle of the remainder of the paper is of course unaltered, 
though all formulae and examples would have to be corrected. It 
shows even more strongly the error of having wide slits in the shutter 
which gives the exposure. 


PRIZE ESSAY OE 1886-87.* 

BY 

CAPTAIN H. C. 0. D. SIMPSON, R.A. 


In tlie current June number of tlie Proceedings/^ we were informed 
that a judging committee, consisting of Major-General Stirling, O.B., 
Major Powlett, and Major Dutby (President of tlie late Mountain 
Battery Committee), bad selected tbe essay written by Captain White 
as worthy of tbe gold medal, of tbe nine Prize Essays submitted. 
Apparently from nothing further being stated in tbe notice, not one 
of the eight remaining essays were considered worthy of honourable 
mention. We are, however, promised a review of them by a sub- 
committee, should their (at present) anonymous authors be unanimous 
ill giving their consent. The year chosen for such a subject as 
Mountain Artillery, was an unfortunate one for Mountain Battery 
officers in India ; more than half of whom were on active service in 
Burmah, and therefore either had no leisure to compete at all, or were 
only able to send in essays insufficiently thought out, and deprived of 
the advantage of quotations and assistance from books of reference. 

Captain Whitens essay may be described as an intelligent translation 
of foreign works of reference, with plates, on the Mountain Artilleries 
of Europe, and with the views of the Mountain Battery Committee, (of 
which he was a member) , from which sources he has drawn some 
useful deductions of his own. The most novel of these latter, is a list 
of different establishments providing* for so many different conditions 
of warfare and climate, that it seems a pity that he did not bear in 
mind the fact, that Mountain Artillery is never likely to be wanted for 
active service in Europe. His remarks on draught in Mountain 
Batteries, in his essay and subsequent article, are however, most in- 
structive, and well worthy of consideration and practical trials. 
Amongst , his warious suggestions for transport, under, certain con- 
ditions for Mountain Batteries, I am surprised that he has not 
mentioned some modification of the principle tried by 'General Lawson, 
for carrying Ms light field guns in Egypt, in 1801. He' (Lawson) says, 
owing to the acknowledged difficulty of travelling wheeled carriages 
^Mn Egypt, we tried a number of contrivances, and amongst others, 
horse, or mule barrows, or litters, which we constructed in the 

* Eeceived too late for last month’s Number of “ Proceedings.”— S'.H'.O. 
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following manner. We cut pine into long pieces of scantling, 16 feet 
in length and about four inches square. Something near the shape 
of a common hand-barrow, preserving the grain as entire as possible. 
Two moveable cross-bars, which are secured by two small bolts, kept 
these shafts at a proper interval, to admit a horse between them. The 
drawings show the figure and manner of travelling the machine by two 
horses or mules, each having a small cart, saddle with girth, back- 
hand, breastplate, and crupper, and a halter for leading them by. 
These barrows were particularly useful for narrow paths, for conveying 
a smal] piece of ordnance, &c., too heavy for a single horse. (Fig. 1.) 




Besides these single barrows, a design was formed for double ones, 
consist mg of three shafts, as seen in the drawing (Fig. 2), to be carried 



by foui horses or mules in pairs.” By an adoption of the plan in Fig. 1, 
it would be possible to carry a 4-cwt. gun, and with the arrangement 
in Fig. 2, an 8-cwt. gun. I merely mention this eti pammt, and have 
not coasidei-ed the doubtless many disadvantages such a mode of 
transpc.rt would have for Mountain Batteries, even though only tried 
in open, and not mountainous countries. 


I will now take Captain Wliite’s essay in detail, and try and stimulate 
a useful and friendly argument, by criticising some of 'his statements 
and suggestions. He commences his essay by quoting from a book 
not yet officially published, the ‘■‘Hand-book of 2-5-in. Jointed gun 
Imperial Service, 1887.” The only official information of which officers 
can avail themselves, is that given in the following books : — 


“ Handbook for Field Service, 1884,” (recently cancelled), Part 1, 

YoL I,; Iield Arkllery. The '"Manual of Mountain Artillery/ 1882, 
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India/^ corrected to date by various Indian General Orders ; ^^ Equip- 
ment Tables, Mountain Batteries, India, and Major Ead differs 

Hand-book for jointed gun batteries, Colonial Service, 1887/^ 

Captain Wbite^s statement as to tlie lavisli scale of Indian require- 
ments, witb reference to tbe number of mules required for a Mountain 
Battery in India, we traverse entirely, and it is a favourite form of 
argument against tlie permanent formation of Mountain Batteries at 
home for depot, or active service in Africa or Western Asia. Tbe 
total number of ordnance mules and riding borses for a screw-gun 
Mountain Battery on a war establishment in India is only 144, and 
it would be just as absurd to state that tbe country could not afford to 
keep up Horse Artillery on account of its expensive equipment and 
number of horses (183). 

Tlie baggag-e mules sbould not have been mixed up wi.th the battery 
mules, as they have been for years separated from them in India, and ™ 
belong to the Transport Department, which now provides on service 
whatever transport for baggage is deemed the most appropriate for 
the country and climate, in which operations are to take place, and as 
the baggage of Mountain Batteries always travelfi with that of the other 
troops of a field force, along the line of communications, which is almost 
always (even in the hills) more or less a good road, the transpoi’t may 
consist of camels, light carts, or mules, whichever is most suitable. 

I shall not, therefore, go into the question of baggage mules, beyond 
stating that his remarks are useful for the Transpoi.t Department, | 

though it is not quite evident why he requires twice as many mules for 
stores in scale C than in scale E, or why charcoal is alone wanted in 
the former scale. More mention might also have been made of 
tentage, while he was on the subject of baggage mules. 

His remarks about mules of batteries of Artillery turned iuto am- tomxmiti 
munition columns, I also will not comment upon, as I hope on the 
re-organization by the Q.-M.-General of the Transport Department, 
officered by combatant officers, that all reserve ammunition for an army 
in the field may be carried by this Department, and that batteries of 
Artillery will be left to perform their legitimate duties. 

The question to be considered, therefore, is the number of ordnance 
mules which Captain White considers necessary for a battery. The nancemiii' 
only contested points are the number of relief mules, and spare un- 
saddled mules, required by a battery for prolonged service in the field. 

In his -S, and C scales of establishment, he makes a novel suggestion, 
by way of compromising the first difficulty, by an ingenious combina- 
tion of the loads of relief and ammunition mules. 

But there are two fatally weak points, in my opinion, in his 
argument': — jl 

:1. He proposes that the men should carry a kit, and their great coats, | 

the latter of which are usually carried on the relief line. . Mow if it is | 

considered inadvisable that a gunner of Field Artillery (although he is | 

often carried on the carriages, and even when on foot marching over | 

roads or comparatively good ground), should carry any load, is it reason- 
able to expect a mountain gunner, who is always on foot, moving over I 
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rougli or Mlly ground, and lifting lieaYy weiglits, lioweTer atlilctic lie 
may be, to carry a greatcoat and a kit, ndiicli, n,s tlie former alone 
weigbs 8 lbs., would make a total weight of certainly more than tlie 
10. lbs. claimed by Captain Wbite.^ Even as it is, a Xo. 1 of a 
Mountain Battery has often been likened to a Oliristmas tree, slung 
as be is, with a revolver and ammunition, sword and telescope, sights 
and spring spikes, havresack and water bottle, and the difficulty is at 
present to find room on his person for a mess tin. ilow then can we 
expect him to carry a kit ? As regards a load ciiecking a man i:*Yer“ 
walking' an animal on a down-hill slope, my experience is iliat it rather 
aggravates than checks the fault, and certainly tends to prevent him 
keeping up when ascending a steep slope. 

(2). He wishes four rounds of case shot to be carried on the axle 
mule,' and three rounds of star shell on' the relief wheel iiinlce 
also is a puzzle to me; as the only place available for the lormC"]* is 
the small store box, which contains at present a large qriuatity of 
small-arm ammunition, which replaced, some years ago in the Indian 
equipment, the case shot suggested by Captain Wliite, iitit whieli, to 
be just, is in about the last place in which the box is wanted. Ou 
the top of the cradles of wheel and relief wheel mules, res pcciively, 
the implement box and hold-all are carried. Where then is bo gyeng 
to put one of these articles, if he carries the star shell on oikj of them ? 

Now as regards any alteration of the present load of the axle muLg 
it should be towards abolishing the small store box. It coutaiiis 
nothing except tubes, wanted in the first line when tlie guns are in 
action, and the tubes could be carried in the implement box, which is 
almost empty at present, but still not large enough for rounds of 
ammunition. To balance the axle (weight about 79 lbs.) with the 
dismounting block (11 lbs.), a gun portion of 68 lbs. weight (of wiiicli 
more anon), to convert the gun into a howitzer should be carried, 
thus carrying out to some extent Captain Whitens idea, expressed 
later on in his essay. The elevating gear should be carried on the top 
of the cradle with the trunnion block. 

I may state that the weight of the combined relief and amrmiiiitioii 
mule load, as suggested by him, is greatly under-estimated at 132 lbs. 
Putting the weight of the eight fuzes, projectiles, and cartridges, &c., 
including their bags and paper coverings at 72 lbs., this only leaves 
60 lbs. for the weight of the line gear and saddle tarpaulins of two 
mules, spare sponges and lifters, &c., carried on the relief line. The 
weight of the relief mules^ loads at present is an average of 150 
lbs., or about the weight of. the load of the wheel mules in a 2G04b. 
battery. ^ This of course includes 35 lbs. of greaf coats which Captain 
White wishes to do away with ; but even so, the load would not be an 
insignificant one at 115 lbs. for relief.'" 

His remarks on draught are exceedingly instructive. But, after all, 
we can only look upon draught as a subsidiary means of transport, to 
easing the top loads of the mules of the first line, whenever the 
nature of the roads will permit ; and if the country in which opera- 
tions are taking place permits of the invariable use of shafts, and thus 
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the iimecessary employment of relief mules, it becomes a great 
question wlaetlien it would not be better to- employ a light Field Battery 
wliicli could move about atari increased . pace. ' I shall say more of 
draught later on, but I merely make these remarks here in order to 
show that in considering the mnle establishments of a. Mountain 
Battery for universal service you must provide for a relief' line, which 
when marching in relief carries a reasonably light load. To quote 
Foreign nations in this respect is hardly fair,, as their mules are over- 
loaclecl. The weight of' the cpa'Tiage in Austria, for instance, is 240 lbs., 
and this is transported on one mule, far in excess of what experience 
has taught us to be a fair ^'Hop load. 

He has reduced the number of bare-backed mules by six below the Bare-backed 
Service a«iIowaiice, which I consider can be done, provided these bare- 
backed mules are kept bare-backed, and not loaded with ' heavy bags 
of spa;re line gear and material, as they are in India at present. I . 
therefore' would adopt for all conditions of country and warfare, his 
establisliment of ordnance mules suggested in his, scale D for a battery 
on war .establishment, at which strength all batteries abroad should be 
maintained. But for the peace establishment of a battery on home 
service, combining the duties of a Depot and Service Battery, the 
number of ordnance mules might be reduced to 73 by the non-main- 
tenance, in time of peace, of the relief, spare carriage, and bare-backed | 

mules {see my suggested establishment later on), and even lower with 
4 guns. 

In his list of riding horses, or as I should prefer to see them styled 
(as ill India officially) small horses,^^ under which heading is 
included handj?' little animals such as galloways and cobs not under | 

13*3 or over 14%3 hands, up to weight and sure-footed, I should like I 

to see the shoeiiig-smith and not the collar-maker mounted, both in I 

peace and war ; the collar-makeFs work on arrival in camp being of | 

a sedentary nature, and that of the shoeing-smith a very active I 

physical one. He has only recently been mounted in India, under the ; 

supposed idea that he had more work to perform on the march than ; 

his dismounted brother in a Field Battery. But now, if the pads are 
well fitted, and the drivers know as they should, and do, in most f 

batteries, how to settle the wool in their pads, his work is not so 
abnormally great. The shoeing-smith on the contrary has a great deal 
to do in attending to feet and watching for any symptoms of girth or 
shoulder swellings, to say nothing of the usual accidents and ailments 
on a march, both to animals and material. This would make the 
number of .riding horses for peace 11, and war 12. ) 

In considering t~kQ personnel of a battery, all officers will agree with Personnel. ; 
the writer of the essay in his desire to reduce to a minimum the 
number of men compatible with the efficient working of the battery. 

This has been very carefully considered in^ India, and their establish- ■“ 

inent agrees with liis own until we arrive at the number of his gunners : 

and drivers. E,ighty-two giiimers are quite sufficient for the service 
of the battery; and as regards drivers, whom I should like to term, | 

although enlisted men, muleteers, (the proper cognomen of a man, •; 
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Organiza- 
tion by 
brigades. 


whether a soldier or civilian, who leads and takes care of a mule) 
you must have one man per ordnance mule, and for war .service a few 
spare. Even this arrangement of only 5 p.c. spare, le.aves the riding- 
horses to be looked after by the gunners, and a number of mules 
with ummpoi-tant loads, owing to absence or casualties of the drivers 
or muleteers. 

Of course m India, and indeed wherever batteries are kept up per- 
manently abroad, tbe drivers or muleteers should be native subiects of 
the country m which the battery is serving, aud enlisted men,' with a 
small Staff of tbeir own N.-O.-O.’s, as in India. For a home service 
battery you must have of course Europeans and iuterchfin<n'alde 
gunners and drivers or muleteers to permit of every man' .servino- 
mth a battery abroad as a gunner as suggested by Captidn White" 
We thus arrive at an establishment of 76 drivers or muleteers for 
a battery on a home peace establishment, and 140 (includitio- 5 n c 
spare), for a war establishment at home or abroad ^ ‘ 

fJl f \q“\^PP*^rent why Captain White requires three wheelers 
foi a Mountain Battery where there are no travelling cai-riao-os when 
only two are deemed necessary for a Field Battery on a war ’t^sfablidi- 
ment^ and I think it would have been better if he had nruh^ 

lightly considered m the Essay, owin| perhaps to the £ .■ S feud 2 

eight years^_ service system of Garriso/itteril Srt m""* 
ment is eminently unsatisfactory for all concerned and^t^^ff 
screw gun batteries in India and that the eight 

H/4 .la on,-Wly 'Soif IT U SrVT!' 

establishments of the batteries abroad ^andJ^q^ supplying the gunner 

of expansion for active serZ orremerln^ «>^PaWc 

would be relieved amongst thLTel£s 
lishments would serve f cerSn l 

abroad, the Europeans would all have a pro^i^tiorof 
m their eight years Army Service On liome service 

“‘P«roir„»d A™'- 

ferred to Cyprus as a Mountain batterv " v 

in Western Asia, or Northern Africa Jnd cr.^ ® expedition 

of SouU.-B.,tOT Europe TT*°®‘T”‘*“PPly 

and DepMt battery, 2/1 South Irish (M) noi alshl Seryico 

to supply the recruits of the sannev p5«ki- necessary 

abroad, more satisfactorily thaS thev are batteries 

mooato eqaipmeat seat to the batteries abro™‘i S reI;“to”K 
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despatclied witli the numerous little expeditions that are always taking 
place in unforeseen localities. In the event of this battery being sent 
abroad^ under the circumstances here stated, the Lieut.-Ool. and 
Adjutant at the head-quarters o£ the brigade (Aldershot) with a 
small training staff, should take charge of the instruction and supply 
of recruits. This arrangement would form a mountain Brigade of 10 
Service and 1 Dep6t Service Batteries. The Mountain Brigade should 
remain as at present, in the Garrison Artillery branch of the Eegiment, 
it being a special service, the most requisite qualifications for which, 
pertain more to the foot than the mounted soldier. 

Captain White recommends that ^Hhe dress should be similar to 
that worn by Mountain Batteries in India.’’^ But he should have 
added a suitable church-parade and walking-out dress should be 
provided for tliem.^^ Although the most serviceable dress in the 
British Army, there is no dress more unpopular among the rank and 
file of Mountain Batteries than their present one, for these reasons : — 

1st. There is no full dress, the only diffei’ence being that the dress 
worn on full dress occasions, though exactly similar in cut to the drill 
order, is made of cloth instead of serge, but is without any trimmings, 
or additional buttons, &c. 

2nd. The serge suit should be issued annually instead of biennially, 
as one suit will not last two years. 

f3rd. The men do not fancy walking out and going to church in 
knickerbockers and gaiters, which they look upon as as great an 
anomaly of dress for these occasions as a cavalry soldier would his 
pantaloons and Jack-boots. 

For full dress and walking out, they might have a pair of trousers 
and Wellington boots; and their present full dress Norfolk jacket, 
(which might be issued triennially) should be trimmed similar to the 
Garrison Artillery tunic. This would enable the men, like the oflacers, 
(who only wear their Mountain Battery dress on drill parades, and the 
dress of the mounted Garrison Artillery oflSicer on all other duties), ^to 
wear their knickerbockers and gaiters only on drill parades. The full 
dress knickerbocker might be abolished. 

The mounted men should have breeches cut like the officers, instead 
of knickerbockers, and a pair of box-spurs issued to them to be worn 
with the overalls alluded to above. In temperate climates the field 
boots of the officers, and the gaiters and boots of the men might be of 
black instead of, brown leather. 

We do not agree as to the arming of gunners with pistols. They 
are only an encumbrance on the march to the men, and are open to 
the numerous objections which have been urged from time to time by 
officers in these Proceedings.^' The present curved Mountain Battery 
sword which Major Sorrell recommended recently for all gunners, is a 
sufficient defence for men attacked at close quarters, and are useful in 
cutting down obstacles. A double-barrelled Lancaster oval-bore pistol 
might be given to the mounted men. Three carbines per sub-division 
are necessary for baggage guard, foraging escort duty, and '' sentry- 
go" at nightv''::''':Vh'.'".' 
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I' beply to peize essay, 1886 - 87 . 

Armament. “ust be remembered that except perhaps in the ftir East we should 
,1 tiTl * employ Mountain Artillery against a European foe Our 

aS! ^ indifferent Artillery, and^ ’lerliaps none 

the world -^ite oMv dSect"^™ the most powerful mountain gun iu 

liUj, iTiS only cleiect being tliat we cannot pmiilrrv libfli 

.s ™u, to littte brother (So 200 -lb. <- 0 ^ 0"^! ?;™ ’ “ 
Captem White suggests, retain the latter for the hiivo Bsrt'i- os i ' 

aootherpiie ta elthrSTre^^ * 
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r„‘£ riih^S'ish;' 

■ ‘r^^rrionttrizrfr -“■» -tri,i,.,.,.j „;„ 

witb Mountain Artillery wortino-'on a to_ iuoiy; itbjuctious 

was for Field Artillery and wllf a ? f p ti^o old days it 

: have just the ^myou do^t wot , 

i From experCce in Sllr A™o^T with it. 

I faze for use witli the common ixnasAlon 

i lightly constructed obstacles, is necesi/fe 

Assuming that the screw-gnn which tIp] .1 1 ; i 

I conyerted into a howitzer, I would simleTth !Sf ' ■ 

i for carrying the ammunition, which wolld to^ f ‘'•'?‘'hgemant 

^7iTiT£r *'■' “"randloiiirr;:*;*- “"•■ 
50Mnndso£EknpS,To“ro™ndT5h"4“ ^ 

) case shot, U, fiye rounds shrannpl 1 '“'' ‘‘""‘"i-’ "f 

1 case shot in each box; on the'^lthlm'''^^ rounds cuiumou .shell, and dm- 

10 rounds double shell ^“imumtion male, shouid be carried 

onfetS onh^ordterfM tew“ 

. Tefal, 94 rounds pet gnn, or 564 per tate™“” “ “* “'■-aUision. 

carrfed in fcmp'llme?^ box the tubes should be 

bemg carried in the lanyard pouch of Nm 5 !™^“ '"^“ediate use 
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lower on tlie ammars back, and if possible, to some extent on bis sides, 
will be a great advantage, as tbe present carriage load is tbe most 

awkward in tbe battery and very trying for tbe mule. 

Besides Major Olavarino, Captain Bircb has also a suggestion, wbicb 
was tried I believe in India, for doing away with wheels, and substi- 
tuting trucks on the carriage — but I do not know that it has proved a 
success. I have never seen any difficulty in keeping tbe screw-gun 
under control with check ropes and drag ropes, when fired on any 
ground, however difficult. 

In continuation of my remarks on draught, Captain White in his essay, 
and later article, although strongly advocating the use of draught, only 
gives us one suggestion of his own, how to apply it. Without experi- 
ment, it is impossible to criticise it fairly; but it would seem that 
these must be great strain on the pin fastening the pole in the hand- 
spike socket, when going over anything but very level ground ; and 
that in going up ascents the muzzle of the long screw-gun would be 
liable to scrape on the ground from the small diameter of the wheels 
of the carriage. On paper, I fancy most the plan improvised by H/4. 

W e must remember that although Eussia employs draught to a great 
extent in her Mountain Batteries that she requires three mules for the 
transport of the carriage and wheels, which in her system only weighs 
420 lbs., which would seem to prove that her arrangement for shaft 
transport weighs very nearly a mule load. To employ draught, there- 
fore, with Mountain Batteries, you must have a simple arrangement, 
which will fulfil the following conditions : — 

1. To enable the change from pack and draught transport to be 
made with ease and rapidity. 

j 5. The weight of the system to be such as not to interfere materially 
with the mode of carrying, or increase the weight to any extent 
of the present mule loads. 

C. Not increase the number of the mules. 

Perhaps the Carriage Department can suggest something of this 
sort which would assist in the relief of the top-loaded mules. 

The remarks in the essay on the small stores and side-arms are very 
short. As we have already stated, the small store box with its con- 
tents can be disposed of as we have hinted, and the present half empty 
implement box can carry the tubes. 

Some arrangement should be made for carrying small articles of 
spare harness for use on epaergency with the first line. A better 
arrangement is also wanted for carrying the trunnion block, and 
perhaps I may be permitted to commend my own plan as adopted in 

The leather pattern boxes for ammunition, stores, &c., are much 
superior to those of wood covered with painted canvas of Clarkson^s. 
They weigh considerably less, and are much less liable po injury from 
the fall of a mule, &c. The muzzle hearer of the Indian pattern is 
preferable to the tampeon of the English pattern, as a man has not 
to lean over the mule, and has a greater leverage for lifting the 
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weight. The leather apron (new pattern) is preferable to the top 
lieaYj frame for pioneer tools. 

■ Captain White suggests the re-introduction of the Newmarket bit. 
The opinion of the majority of Mountain Battery ofBcers was that it 
was a failure; so it was withdrawn from the Indian equipment, and 
Colonel Frees" convertible snaffle bridle and sliding leather rein 
introduced. It can be' used either as a leading rein or as a watering 
bridle, when the mules are ridden out to exercise or to water. Wliy 
the Newmarket bit, which is only used for breaking in colts with liglit 
mouths, was ever introduced for controlling an animal with the luirdust 
mouth in the world — the mule — has never been quite clear. The old 
pattern leading rope was always tearing out from its leather piping and 
difficult to keep clean and smart-looking on the march. 

The Austrian arrangement of combined crupper and breech piece is, 
I should think, well worth a trial, and an improvement might be 
introduced into the present breast-piece, which is at present absolutely 
useless. Leather striped girths only should be issued, and the web 
girths which grow hard with sweat and cut like a knife should be 
abolished. 

The best form of quilting for the pads I have seen is the one used in 
7/1 N.D., E.A. It is c^uilted to the breadth of a few iiiclies all round 
the sides and ends, and the stuffing is altogether taken away for a few 
inches breadth at the top. This enables the pads to be girthed tight 
to the figure of the mule, and allows a large air-space along the back. 
Greater care should be taken in carding the wool before stuffing the 
pads. , 

■ I do not agree with Captain Yfhite as regards the Engiisli cradles. 
They were sent out to^ India in 1885, and under the direction of the 
rB.-A.-G'., B.A., in India, I- carried out experiments with them in the 
'battery I was temporarily commanding at Jutogh, and they were 
certainly considered superior to the. Indian pattern. The}?' weighed 

■ cradle for cradle, without their mechanical attachments, about the 
same as those of Indian manufacture, but were more business-like and 
smarter-looking in appearance, and brought the top loads lower on the 
animals backs. ^ The mechanical attachments are a mistake, as they 
increase the weight of the cradle unnecessarily, and straps and leather 

, „ loops mre infinitely preferable as they practically never break, and even 
if they did, can be easily and quickly repaired, ■ 

On the falling, the mechanical, attachments either bend or 
breax, and require elaborate repair in the artificer's' shops, and certainly 
could not be replaced in action "" like the others. 

I doffit fancy metal cradles, for as .it is,, whatever metal is used in the 
present cradles, is always bending or breaking, especially in the am- 
mumtion cradles. 

The staff pattern saddle with brass cantle is preferable to the large 
universal heavy cavalry saddle, and the greatcoat is conveniently 
carried on the fans in rear, with glasses, over the off-shoe pocket. 
The breast plates should be of hunting pattern, the ordinary breast- 
plates being useless for steep ascents. ' 
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Tlie best pattern range-finder for Mountain Batteries is the 
Weldon/^ lighter and more portable than tlie Watldn/’ A sample 
pattern pocket aneroid^ reading up to 7000 feet, slioiilci rep] tbe 
complicated unwieldy instrument, whicli few understand, now in use. 

I have nothing to say except in praise of Captain WMt-e'^s ren.arbs 
on the Tactics of Mountain Artiliery,^^ which are somewhat similar 
to those contained in that excellent work in the E.A. lastitiition on 
" Mountain Warfare in Switzerland.’^ Bor a practical iihistratic n of 
the tactics that should be adopted by a batteiy in action on the 
mountains, I recommend to all interested the account of die actkii of 
Zara, in the Zaimukht expedition j the first instance in. which the 
screw-gun was used in action. 

In Biirmah the screw-guns have, in my opinion, had no chance, 
having been as a rule brought into action at too short ranges, thereby 
nullifying the advantage of their great range, for preparing’ the attack 
for the Infantry. 

Of parade movements, no mention is made. In my opinion the 2ncl 
ammunition mule should form part of the 1st line, for this rep.jSorL : — 
The guns are in action, and one mule load of ammunition (14 rounds of' 
shell) is exhausted. The 2nd line is necessarily some distance in 
rear. If there is a second ammunition mule with the sub-division the 
gun can continue in action firing’, whilst the first mule goes to the 
rear, and is replaced by the 3rd ammunition mule, and so on. Other- 
wise whoever is in charge of the ammunition line ” some distance 
in rear, is uncertain when to replenish the 1st line,” not wishing 
to expose more mules than is necessary, and yet afraid to delay the 
supply of ammunition, lest the 1st mule boxes be emptied. 

When working with Field Artillery with a force in the field, any 
Mountain Battery there may be, should be attached to the Infantry 
Brigade with the most important objective, accompanying it, and ready 
to come into action at any important moment, and not be brigaded 
with the P.A. 

Three cardinal points should be observed with Mountain more than 
any other Artillery : — 

1st, When once in action the battery should rarely change its 
position, 

2nd, As its pace is a walk, great care must be observed that 
skirmishers are not allowed to creep up anywhere near the 
flanks or rear of 1st or other lines. 

3rd. That it can support the Infantry at close ranges. 

In conclusion, I trust Captain White will not think any of these 
numerous remarks unfriendly, as all M.B, officers must agree with me 
that his essay is instructive and most interesting. 
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Peace and War EstaMisliment of a 0 2* * * § 5-iii. llX.Br, Giin (cowertiWe into 
Howitzer) Battery,— an amendment on Captain White’s. , 


DisrurBurio^sr. 

Peace. 

Home. 

War. 

Abroad. 

Oeeiceks. ■ 



Major ... 

1 

1 

Captain 

1 

1 

Lieutenants 

3 

3 

Total 

5 

5 

N.-C.O.’s, Men, anb Aetieicees, 



Sergt.-Major ... 

1 

1 

Q.-M.-Sergt 

1 

1 

Sergeants 

6 

6 

Corporals 

6 

6 

Bombardiers ... ... 

6 

6 

Trumpeters ... 

2 

2 

Gunners 

82* 

82 

Muleteers (enlisted) ... 

73t 

140t 

Farrier Sergeant ... 

1 

1 

JCollar-Makers ... ... 

2 

3 

i Wheelers 


2 

IShoeing-Snaiths 

2 

3 

Total 

184 

253 

Small Houses (Riding). 



Officers 

5 

5 

Staff Sergeants ... 

2 

2 

Farrier... ... ... 

1 

1 

Shoeing-Smith ... 

1 

1 

Trumpeters ... ... 

2 

2 

Spare 

0 

1 

Total. 

11 

12 

§ Ammunition. 



Bounds') C Common 

20 

20 

per > shell-] Shrapnel ... ... 

50 

50 

gun. 3 (.Double 

10 

10 

Snot, case ... ... ... ... ... .. 

10 

10 

Star shell ... 

4 

4 

Total per gun ..1 .. 

94 

94 


PlSTBIBUTIOSr. 


OEBNAisrcE Mules. 

Gun, 1st line 

u relief 

Carriages, 1st line 

„ relief 

Axle, 1st line ... ... ... 

„ relief.; 

Wheel, 1st line 

„ relief ... 

Amniunition ... 

„ relief ... ... 

Pioneers 

Artificers 

Spare carriage 

Forge 

Spare (bare-backed) 


Sadbleet an’b Paces. 

Staff' pattern \ Officers 

saddles. S Mounted men 


Ordnance saddles of sorts 


Gun (including 1 spare for war) ., 


Artificers 

Ammunition 
Implements 
Star shell box ... 


Small astd Sibe-Aems. 


man) j 

Revolvers or pistols, P. B. , ( I per "I o 

mounted man) ^ j ® 

Carbines, Martini-Henry, (3 per ) -j o 

sub.) ... ... j 

Cartridges fS. A. Ball, B.L.)... 360 

Cartridges (D.B. pistol)..... 860 


ii 

ci fl 

O 

War. 

Abroad. 

12 

12 

0 

13 

0 

6 

6 

6 

0 

6 

6 

fl 

0 

6 

36 

36 

0 

6 

3 

3 

3 

3' 

0 

6 

1 

1 

0 

18 

73 

133 

6 

5. 

6 

11 

1.1 

. 73 

115 

6 

1 

i 

7 

6 

6 

• 72 

73 

6 

7 

6 

6 

J 184 

253 

' 6, 

' , 6 

; 18 

IS ■ 

360 

360 

860 

360 


* To this number must he added the number of gunners extra req^uired for the batteries abroad every year. 

t On the English establishment, these muleteers would be interchangeable with the gunners, and available 
for service abroad. Abroad, the muleteers would be natives of the countries in which the batteries were 
serving. 

X Abroad, all the artificers excepting Farrier and head Collar-maker, would be natives. 

§ 60 per cent, extra on service carried by Transport Department. 

\\ If only 4 guns were kept up by the battery at home, and 8 ammunition mules, &c., 35 mules and 37 
drivers would suffice. 

*lf On the expansion of the battery at home to war strength, the Transport Department should supply the 
necessary number of brokeu-ia mules, 
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THE EUSSIAN MOUNTAIN AETILLEEY. 


(J?JS;OiSf TSE M.I'ETSEILUNGEE, #o.) 


BY 

MAJOR J. 0. DALTON, R.A. 


Since talcing tlie following notes on the lately adopted Mountain Artillery materiel 
of the Russian Army from the Memorial de Artilleria/’ I have been able to 
revise them from the “ Mittheilungen liber Gegenstande des Artillerie und Genie- 
Wesens ” in which they originally appeared, and whence they were translated 
into Spanish, and slightly abridged. The dimensions have all been converted 
into English measuremernrt. Those given in the diagrams are in inches and 
decimals of an inch. 


Russia has recently adopted for her Mountain Artillery a Krupp B,L. steel Gun. 
gun of 3*5 inch calibre (the 6*35^”^ of 1883) : — 

1, Weight of gun ... 1 cwi, 3 qrs., 34 ib. 

Total length 3 ft., 3*7 in. 

Twist : increasing from 40*4 calibres to 20 calibres at the muzzle. 

Number of grooves 30. 

Length of rifling 30*67 inches. 

Preponderange 54*33 lb. 

The gun is provided with a tangent scale and muzzle sight. 

The carriage is of plate iron, and as it is necessarily very long, to ensure 
stability, it could not be conveniently carried by one horse, so is made in two 
parts, viz., the forepart (8), and the rear part (P), joined by holts (aa) which unite 
th^m firmly. 

The brackets are of plate iron, the corners being of angle iron rounded. Two 
hinged plates (cd) are fastened over the junction of the fore and rear parts to 
strengthen it. On to the brackets of the forepart there are two strengthening 
pieces (5) riveted ; and the rear part is fitted with a handspike (P) near the point of 
the trail for traversing, also with a smaR 'plough share to catch in the ground. 

The e^xletree is circular and passes through slots in the strengthening pieces (5) ; 
it is preVented from revolving, when the piece is in motion, by a projection (#^) 
kept fixed by a pin (n). 

To check the recoil, when the gnn has to be brought into action on a narrow 
mountain ridge, it is supplied with check ropes, which are fastened into two 
hooks (^), knotted in the middle of the carriage and passed to hooks on the naves 
of the wheels. 

14. voTi. xvi 
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Elevating 
gear— Eigs. 
1, 3, and 3. 


The elevating arrangement consists of a collar (?) fixed on to tlie axletree, with a 
lever (J) rigidly attached to it, the end of wliicli siippons rlio breecli. The collar is 
moved by means of a washer (P) into which the elevating screw works, so that 
elevation or depression can be given by turning the luindle (Q of the elevating 


Major ... ... 

Captain 

Lieutenants 


Transport. 




Sergt.-Maior 
Q.-M..S 0 rgt. ; 
Sergeants ... . 
Corporals ... . 
Bombardiers 
Trumpeters 
Gunners ... 
Muleteers (enlial 
Barrier Sergeant 
tCollar-Makers ., 
jWlieelers ... „ 
iShoeing-Smiths . , 


Small Hoes: 


Officers 

Staff Sergeants . 

Barrier 

Shoeing-Smith . 
Trumpeters 
Spare 
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Common 

shell. 
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Star shell 
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Slirapnel 
Fig. 6. 


The wheels are of the ordinary pattern with ivoodeii nave and spokes. The 
diameter is B ft. 5 in. and the w^eight of the two wiieels is 1 cwt. 1 cph 4*5 lbs. 

In order to transport the materiel, the gun, -wlieels, and carriage in two parts 
form four separate loads. To reduce the preponderance of weight on the right 
hand side of the carriage, the elevating screiv is transferred, to the left side. By 
this means, the weight is equally distributed over the two sides. 

The bollard (r) serves to secure the carriage on the march. 

The shafts are in two parts, viz., the wooden portion (JJ) and the curved iron 
bar (J), into which the former fit. They are attached to the carriage by means of 
a pimtaii (a). 

To move the gun with the shafts, the trail is lowered on to the piii-taiT (a), 
keyed itp with the linch pin (c), the system being kept rigid by means of the 
projection (5). 

Eopes (m) fitting into the rings (?I) serve to srqqiort the shafts when they are 
disconnected from the carriage. The points of the shid'ts piis-s through loops 
on the collar and the traces of the lead horse hook on to the shafts ^ up from the 
points. 

When the materiel is carried on the backs of the horses, one horse carries the 
gun, two take the carriage, and the fourth the wdi eels and shafts. The horse 
which carries the rear part of the carriage takes in addition two ammunitimi boxes 
and the stores. 

Weight carried by each horse 2 mvt. 2 qrs. B lbs. 

Total weight of carriage without wheels 2 ,, B „ 17*2 „ 

Weight of forepart of carriage ... 1 „ B „ 21 „ 

Height of carriage ... ... ... 2 ft. Bin. 

Track of wheels ... ... ... ... 2 „ 9 „ 

Maximum elevation 29° 

^ „ depression ..15° 

The common shell is a double walled shell fitted with a percussion fuze. 

Length of hollow of shell ... ... 2*5 calibres. 

Weight filled 9 lb. (approx.) 

,, of bursting charge 4i oz. 

On bursting, the shell breaks up into about 100 pieces each averaging 196*7 
grains (7*19 drams Av.) in weight. 

The shrapnel is of steel, the chamber being an inverted cylindrical cup, into 
which communicates the loading tube (m), which has a conical iiiouth. Another 
tube (q) encloses this and is parallel to the inner walls of the pTojectile, and round 
it are placed the bullets, and sulphur run in amongst them as well as into the 
space between the tubes (^) and (m). 

Weightbf shrapnel shell filled 9 lbs. (approx.) 

Number of bidlets ... ... 88. 

Diameter of each 0*417 inch. 

Weight 164*4 grains (about 6 drams Av.) 

Bursting charge,., ... ... 16*82 drams (1 oz., 22*B grains) 

A ten-seconds time-fuze is used with this shell. 




